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o| 2*PPI Y^H L H nr-ErfE—l ^^sK@,^^)£ ^ dflsl 3*PPI Y*H# £#*ll» *l|g£W. 

7|©s| sal Soil ^3£S ^Si^oi 

£ 1 0|| L-h E.htM g>^£ g?h&x|» 0|§u^, 

gA|X^A| :=ojo| Z.®Mm ttH°| T1?I*|S| £f£ T1 A^K 

gA|X^Ai i^O| H|^fE|X| ?>^7|& # A^?hII||2j T1?P|B| ££T1B^2|*|- AT1 (= T1 B- T1 Apt 2.6°C O|^oj 

^g^o| Y^&SApp| y*M§ i&*l|o|ch. 

7|©2| Sa| SOII ^Si^O| £ 10]| u^EhtH ghogAH S7^l» o I g^m, g 

a|xh^ ^^01 jim^ E.®Hm ioo°c^7ha^s#ttH°i 33*101^4.5-15.4^)21 sj^^#oi sgoii 

S-a^^ol h|^£ £&*||2| ?H£|Aj sj^gM^Sa, olSoil ^3i^o| n|^£ i^|°| ^2.\^ x\£\gM^m ba| 
S nil, axb>0.42» &*i*UE &%go\ ^&£!*PPI YaH§ £&*|0|Dk 



Z. Ml 8 5 
Fig. 3 

W VI 4 M 

£i§giS i^WlAl atK^S^) S! AT2(xp|yjzt^)# ?|§K*| x^tf &*|s| 7||^£o|ch 

£2u^ ^-So|| xh| 1 a) sg-iioiix-i, a-a^(a xb)s| l_^^h^ zieJ|ho|cK 

£3^^ Bl-goil fll 2 S| £*f*Jo||*1, Ap|^Hz|^^ gj-S^ #S-o| Wo| # l^l^ Zl3flHO|DK 

E4n SE-0|S2| *M#°| *H(fi)( a xb )o| l^l^ ZlBHHOlDK 

£5^P^IHX-3) x(Y-0.5)]£hs°l-o|°js| s|(flt)(a xb)s| 3MI*i-M=|-Lfl^zLE|| = o|cK 

E6S ^A|o^| 5 o||AH, AT2^ Q 4*l(= 0.9a - b)2fs| >4e|-l||^ ZLBj|HO|c|-. 

E7S ^JA|oi| 5 CHI , AT1 2| R 4 s *! [= (a - 0.05) x(b - 0.05)]fiJ-s| i^EfLfl^ ZLEj|iO|c|-. 

E8S H|a £ |^x| gj-ojsg S^l- 5*|S| 7|)s|=£0|ch. 

£ 10 e £ u-g g-*ioii oi§£|^ ^g-^oj d^g & o|^ !# q E |-m^ 7^t^g i0 |cK 

£ 11 § ^A|0i| 1 0|| AH, ?^M^2| *^^(X)^ i^l^l(Y)B| ^7||» aa||Ho|cK 
i 12 ^ ^A|0i| 2 2| No. 1 0|| AH, x\S\#S\ H[^H\ ^A\^H\o\ 2^|-i- L^L^ zlb|)ho|c|-. 

£ 13 e ^A|oi| 2 s| No. 2 oil ah, 5jfijAi2| nl-g-^l ^a[^jl[b\ ^nm l-^eKH^ ZL3||HO|C|-. 
£14^ ^a|oi| 2 2| No. 3 oil ah, 3 £|>jfi| n|-g-2| ^a^^°| ^Efufl^ zlb|)ho|c|-. 

£15t ^A|0i| 2 S| NO. 4 0|| AH, 5j£|>dS| JL[^JL[ a-A^2f2j ^f7i|# ^Efufl^ ZLB|)HO|C|-. 
1 gA|*||(n|g*||) 2 3 ^S*ll 4 ^SYAH(?H^) 5 
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£ ^?3S 2*r. 5171. ^*[7p|(o|5K Sjxpp|^ que^S g!S7 r S*l(rjtil)o|| Sioj. ^°Jah 0 | 2 

App| S*HS £&*l(«*«8gWffl£§£flS)o|| 5!o|cK £ ig§ zi goilAii ; g^g S 1 JpiyRgol 
5ixpp| ; £S^(iltt)£ £P| S^PPI Y^S £&*l| ; o| #°| ^o| 

& 2*PPIS# ; ^Q|ah SI i3£0| S^Sr S^rSEll 5LsL3E£g# ^I^U, H|^£ 2Ap|7| 

sah§ ^la^KSKfi)^ mi 3iis*i2i ?wpi ^(mmmmmmn 

5!o|cK& £*WIS 7 r ^M^(carbon black)#2| *4|*pW|» £^^|o|| ccfah &&&nm SJm 

n spi mi son, ^s^joi qhs s^kh, cd, ld, dvd, cd-rom, cd-ram, pdp, lcd #21 §M7|^ 

Sot ; Ei^y H^E-Kpersonal computer), 7 r td|7H| o| eH (car navigator), 7| AV(car AV) #2| £PI-£!*r-^!^£ 
o^o]| sj^shDj, H^3| e| (projector), HalNE, h|e|£, ?||°J7|^°| AV7p| ; ^Ap|, ±^e^°| ^App| ; o||o| 
3 ^°-P|^°l 7^1, ^|CH^ 7^, ^EMPI, ^ 2*PPI S*HS S^Kttfl)^ o|§#^ 

2i c K £E&, £ ^S2| £*WIS ^SH& 6 7 r 3§§ SJ*| lr^x| 8>S 3.E^\ (Cr free) £&^a| A r §ih ^ °i 

HI, 7|| cPh H^|0| ^ t K>|| L lno SI 7hX|oi, S*l& — 2-1 

*l|g& ^ SiS £o||a| ^s ^g^cK 

SIS, £!Ah£|7|-^*^p|#°| ji^^Sh^gSN rx r ^ *ixpp|^°l AW(chassis) ^o\\M e^ol g^(jis^) 
s|2, iiWrS #2| S*i|7 r ^J5|2 Si^K^Appi uhysI 2xpp|°| msSSS 5& S*P| S£=: 

40~70°C, £U 100°C §££| m£o| JE|S ?J£ SiA|°l, ZL§7i| je|S, IC, CPU(&}£*H ^*r), z\±3., He^°I m 
^7| riHSoll, ohS^-aoil x|^# seH^ °Jo| S]eK D^7|, S£7P£,N^PJ 

najshoi, SApp|°| lhyS£# 5r^(^ash)App| tfl^EtssAI, Sxpp|°| 1*11(1*11^1, iB]|°j, ^ 
H?i|o|^( S hield case), °-^S^s| ?h sHy(pack panel #)oil £H(heat s\nk)^ s|^ ^o|H(heat pipe)#£| 
Y#« ^*|sfe a, h So| ^l| oj S|cK asm, o| S^ppl uH^sl aS(Bfa*l)°s^E| a* 

7|^SH0t S^| °k)||Ai S^Ap|^ S£S| 22^|0|| ^# ^ s S | m^|o| §^ 0 | ^S S^, 7pHe}^£| 

41 ^# ^ °a c K 0| ^S#S| ^A|0t| A|7J0| a E|i, i£SrMShX| ?>onj oh d | g0 | 

711 £t # MalMB^PI mi soil, 4;S^asn gxpp| §£o|| s|SSp|oy^ S^^^W. 

Sxpp|°| l*||o|| ^^Er(£&*ll)# o|§^o^ o| ^^eo|| ^CH ?H(fan)# *dx\*lJL, q|#(S3lt)* o| 

S^oi ^Sapi^ t^]£ ^I^U 5icK ziBl^ °J^o S 2 xp pis tom □dx|oi| °fsp| m| so||, §£0|| r4a r 

AiS *t£0\ £&fi[Cl± S £|0||£ §1^ A| 3 ^o| D|*f7^|£ s#^l u|S#^, ^*|s| si ^*|& 

^o, a^ M #2| go||Ai S^PhSich. 

Hal^Oi, SXPP|0|| o^ £ |- M^o| ^(gh-.^^oll 7|^AH( ftmi4) ^ M> ^g5h-3^5h)# °}^^ 

□jAi, 0| ^XPPI L|| SS5c°| oh^(@,l-«^) E ^AHth - ol- A| fl o| 27CP|7| S*H-g 1*11 2| ^|g0| ^^H|J1 Si 
Eh 

^App|°| S0||S £|o||£ o| S xh*||o| S5c4^# °1xi|^S aS^lcH 5|cK o|o|| crPK 

2Xp|7| Xi|#o| 7^go|| ±U\X[7[ 0| S0|| AH^£|CH s^g oj - =o| o| S# - ol^^ o h ^ & x|| g 

m ^ si7i misopK oi r^Appi°i m nns\ st^# °h^i^s # r ^a^j 4 si^pi ^ish, 

^ ^S0||AiS ^o| r Ap|y^AH(g B ; t± p,| 4)j 0 |a| S^EK 0| #°| °t ^AH 0 | ^# ?j - q| oIq^^ 

gcH*H(s| e A3 (heat sink) ^ s| e ^o|^(heat pipe)^ g>^S## ^^l^hS ^o|l|, ^^o|| S9# gcH ?H 
#^^I^S H Jg§)§A«S&5o^ « A | o^7hx|o| S^Ph^PlEliSiEK rrpw, o| #°| °t ^# Su|&S 
2| xilgfE^^Eh 



SApp|°| soils ^4 o^#E^ S£Aj£ s^ 5jo| £S£Eh asm, #eH a^h|ji sis ^ £ 

i^0| K|^^ ?mmS ^^21 Q|-^7h LiS ¥^^-1 S7|A-|#A|7h ^O r X|H^ Sxp|7|0|| ^§ 

^PIoilS 7|cHthe ^A|(earth)7h # °h £eKh ^S S^IPh SiEh. 



nau, ?\&m\ gent L in^, £sta^#si &m\M ^momxwt =u 

6 7^ a§§ c^A^^cfe go||A| #7jo«o| cH^s|i Sick nal^M ^§H& asni|o|E *]aj» q| 

idt[o\ B_m^\2\ tH^fl|o|E^ a |( non _ chromate )^o| q|g 0 | o S£U oi cK 3^4, H^n||o|E^ a | S °> 



£ tgg £PI A^0|| 0| 3°^, 3 *\X[7\7\°\ S^Ai A^§H|^ E^|0|ni, £Ap|7| Y*M 

Oil £^£|^^E1|2| ^(dh^.Hh^j^oil ^Hh^- 7 |njAj Sj-M, ^Sshga^h)# ^3^, 0| £Ap|7| LflY££ 

o| fe^m ^ si^ ^^°l i&^l ; aau o| e.&m Api|°| q^^- ^g(ge;*iP14) 

i £App| Y^HS ; £S^£ 3*pp| Y*H§ £E#*1I ; HHg Si i^^£o| 

7^g£ °J^Lt} E±B^\2.\ SAppi «xhs i&*ll ; o|2h ^ ^& ^# gu|sH SJ# i&^l^ 3r|^ 
a ^Appl Y# ; Si iS^o| *M^£&*1# tWH^II ^g^E^t ; ElS-^a|7i| m\(TM)^\ 

m &?\m\ ^^\^ ^^m^M, es^, mh*!, s^n^g §y 7^01 ; nj ^ 

H*]|S| ^°g£# g7^PI ?|& g7h &*|# Xi|g^Li| ol DK 



a^| 2W» mum ^ Si^ £ ^S^s| &*go| i^l(o|^K *ll 1 s| i&^l^ #a|^l£ SW)^ 7|e 

-i sapj = 7|©si s^ew ^as^toi hi^hi £&*iio|ch.oi^ ^ ^a^oi s^i 

: £7| ^*|Sj 7|B(S*)S| SEJSOII MEjO||iE|| = 7|| =^7C| , = E.| S B|| 5! 7H| ^7C| , #^7i| , AJE|S 

7i| ^x| sj o|#°| Sfj ee^ Sol! ^a|^ o|^a|^ m|o|^A-|o)| EES Ssoil 7\ 

HXi|, £E2^ SBi, ^g*|| #0| S^h^jal &a£ESt°SS|^=|^S^7|7| ^AH§5E&*IPh^^|ch.o| ^SfESt 
# ^C^£E *^ ^iSPWI* 1^5^ Si°^, X0\\ ax|#7h5!^.(X-3) X(Y 

- 0.5) >15 (1H §,Xt ^S£ES|0|| *4I|S7W|S| %)»,Y £ £E^¥^I(^)», 4 

z| °|n|*hcKOp|oi|Ai, X(^a£ES|0|| *4I|S7W|S| S^g)7h4 <X ? 15H(3)]» 5! I Y(£E^¥ 

nplYTIwt&^^H ;ZlEji*4l|S7W|S| S^SJ^OI 5~100nm«^^^ I ?^M^ 
(carbon black)^ 5!€ Mch ^7| ^|§H ^S^^.^ tS^ r ^^& ^S^j « 4bM^ a| S ^ 

SPI ( I ) ( II )S| n}^^ gOll 2_X\m 7h^|ch. 

( I ) *7|Sfe 5E 1 0|| U^EhtH g,^^ g7h &A|» A^^i, gAl^SAi 5= & *]|# ttH S| T1 A&K o Ap|| S 

Ai £°t0| H|^H|A| sm7|H h# A^ttl|2| T1?P|°| s £ T1 B <^o| x|- AT1 (= T1 B- T1 A)7|- 2.6°C 0|^oj ^ 

(II) EE£K 4^| 100TD ^ 7ha^# ^°| : 4.5-1 5.4 A m)H| 5j^^A^(«^^)0| up| 

(2)# eh^shi, ?\®Z\iE °Jz^M, a > 0.65 S'/^ b >0.65, S/S^ 4.5-1 5. 4 A m 2| ^«0|| ^0\A-\ ^ 

^A^°| £|q|*| A fif S|^A| B fif°| *KA-B)7h 0.35 0|^°J 

a xb >0.42 (2) 

a : JE30II ^Si^o| k|^^ £#*|2| ^£|^ 



b : Opj(H®)0|| ^Si^0| K|^^ £&*||2| 5jS5|A! Sj^HhA^ 



S*K ^7 1 ip1|» SH^m ^ & ^SO|| rghogAH gj Ap|^z|^o| i^l(o|^K *ll 2 2| i^ll 

^ MB|^7|i &C±j ± 7|Hho| SE J S o|| i^tol K|^£|0| ol^l, ZLa|i 7|n h o| xl^^ izd^| Hhrt^g ^ 



^Pia^j S ^EfLfl^ x|S^M, up I (III) (IV)# : 
o| x|| 2 s| oil alow rot^ & ghg^j # u^huHt *\it^M, up| (v)# em*H5 5! oil £X|» 

(III) £P| i 1 0|| L_|EW^ ^QgAH *fr\ m 0|g^i, gA|^^Ai tt yo| g £ T2A 
ah gA|x^Ai i^o| h|^h|o| °ix| p>- ? mm ttH o| 7 |n h$i T2B ^°| x\ AT2(= T2B- T2A)7^ 0.5°C 0| 

(IV) #7 1 i^l»100°C ^ ^h^SKa- CCH°| 32^(11^:4.5-15.4^)21 ^gM|#o| ( 4 )» ^ . 
b <0.9(a - 0.05) (4) 

(V) £PI 100°C ^ 7h3SKS *j£|Ai(Ji^ : 4.5~15.4 A m)H| *j «d^° 0 | ^7|(5)» E}^^ 5!. 
(a -0.05) x(b-0.05) >0.08 (5) 

a : a Soil ^il£^o| n|^£ £&*]|°| 

o\s>[^ nj xp|y^j o| ^&5L&mm<2?\ 7|BS| sa| Soil sstol n|^£|o| 

XU, aa|ZL 7|nh°| *cH£ sSo) | 7W^ ^og£°io| h|^£! E #*| S> 

oi ^e d 4^ *m%m\m s^sn ±i(6)# ^i a*i* 7^. 

(X-3) x(Y-0.5) >3 (6) 

M #, X £ ^Si^Oll *AHS7WH| %)#, 

Y £ i^/HIM*, ^ 2|n|£k^. 

Op 1 0)1*1, X(^Si^0|| ^S7W|2| m^mn 4 <X ? 15[*1(7)]» 3d ; Y(£St^l)7h Y ? 1/ar. 

» ^Wr^^d ; nEji *ah§7W|2| S^^go| 5~100nm SeWfe 3d ; ^IPWPP^M^ (carbon black) 
°l 3d^ ^# op| ^S^cK 

^7| ^ Si^ & ^SO|| rgh S AH (5E - Xp|yjZ|AH) i*jAH 0 | i^|(0|§K *ll 

3 H| i^|^ #E|^ g^7h alchj ^ ^^0|| DishOj Ci^7| S7|X|lhO| 100QO|sh» °}^^ ^0||i °X| 

» 5fe 5°^, ^*l|5j°^ £P| ^as^goil £2£ SB|(fiiier)(u^5|5h7«^ Ni)» t^fe 3do|ch 

£ ^S2| i^K^I 1 ~A|| 3 H| £°t*J)0|| SiO^AH, ^£ D 4§ t^fe ^A|^Ai, U| ^X| 

J&)(u r ^^Pil^ Ma|o||^E|| S7|| ^x|)# A|§&chel L-H^j^ol I^hs °tE||o|ch. 

S*h ^ ^go|| ai<HAH, a^| ^Si^oil MBJ<H (clear) i^ h o| k|^^ L l§^ (BJft'14) Si lHx|^ah (b ^^ 14)# 



0||#A|a^Ma|0||^E||S7)| ^X| 5!/te B|| ^3011 £S^Ma|0||^E||S7)| ^X| 7M(d^^ 7i |- 

o\±A\om\o\=n §y/a^ la^Til ^a|, Mch td^xj^l- ot Xh# gg^ ^do| ^JEU, 0|0|| 

^a|^*hMI^[JIS-Z-2371 oil ai^g^YAlS LHAi^A|g(g 7 Kof«i i t,|tB*141it,lt)(72 a|^})o|| 

°lc^°| £|^ 0 |A^°| : 10% o\t[], £ D 4 D J^(^aYt * i^l ^al^IH, 7^(JIS K 5400 

on a§em si^ iJ*ranAiiioii siow°i h=h^ : 5 ?h o\t>m ^ si^. ee&, ^pi ^ni i^ h oi ^^ 

\ Lfl^Aj[j| S -Z-2371 0|| fl§E|(H Si^ 

: 10% o|sh]# ^ Si°H^ ^gsh 

E|. 01 7 1 0|| E qf o^| K|^H|^ MB|(H£^°^ EE& M|gAH gj LHXI^AH^ £qj - Si c |. 



£ 2 # £^Aj o Ej! ehS, ^S^ISI §## ^A|# ^ °lo & * , 

g^YAlS L^AH A | S (120 A|^)0|| Si^Ai°| £|^ 0 |A^o| gjxj^ ■ 



#7| i^o|| i^AH gEi(d^^|- Ni)s *p^hel ^^£SAj(5j7|^i,M00QO|5h)# SffiH ^ Si 
e|. £E&, s^tgoil ES^j SEi# *pm?|-S 4Hg 0 | aH^^dii sa| soil ^£ 3<H£ sg°| 

2 A m 0|ALo^ x||oj^H^ ^3>& 4H&g ^*IS ^ °i^K 



aa|l, *p| 4*11* ^ Si^ £ ^Ss| AHxppi Y*H§ fES^S^ i^S^^^oil qi^oj, ^ A ^ m \ m 

3 nau io~50 Hif% t^ht a oil ax|» o|a|^ £S5^ti 

A|-g&E|nj, gh°|AH oj iAHAHol g AH & - o, cK 0 p | 0|| xp | *A|j*{ 7W |o| g 5 ~ 1 OOnm 

?1 3 ; £p| *^7W|7| ; £PI £S^ m E]J[ Ni <y %^o\z\. 

£ ^Soil^ HMHa|7l| shx|xja|7H|sW£! 7|£k>l| ^-!§^^£^t^, o||^A|S^Ma|oil^E1l^l ^ 

ai si/^ hi^^£*ii* Maioii^E^Tii ^a|* 35 o\m, *jm\m 2-25 nmm 

1~20^^Y, ^S7WI*3^^ ^IS! SBj» io~50 H^Y IHH^SAPPI ^ssss^g 

£ & BfSs| S*|lHo|| asgcf. 

01 7 1 Oil Ai A^| 7HH^ 0|^A| 0 |M|0|E7i| -X| 100 g g^o|| §hoj , ^a|S7i| ^a|# 5-80 HIMfsl &^ 
Sfe5!0| Uh#5|ShcK *^S7N|o| S^o,g^ 5 ~100nm 0 1 n=| , ?|^M^S| A|§0| 3&^I^K ^a|ZL, AL 

y\ SBj^ Ni S| A|§0| U^5|ShcK 0|£h ^ ^AH # n}^^ A^&^S £3^, Ml 

S 7|gAH 0 | ^^th ae^a|7i| S^S ^ Si^K 

m ^go||^ £s|5! g?Jo|| @,^*ll» MIS-^ SAh7|7| n £ ^ 

g°| gxppl YaHS i^ll^ Si^ SAp|7| Y#(»1I» CD, LD, DVD, CD-ROM, CD-RAM, PDP, 

LCD #2| SM7|^^o| ; Ei^y a^Ei(personal computer), ?| uH bd 1 7H| o| (car navigator), 7| AV(car AV) #a| S 
7|.Ajx|.MAj^ HJ -o| ; h^eH (projector), d | t | 2j 71|°j7|#o| AV 7| 7 | . s.a|7| , *&b^3\ ^A\7\7\ ; 

0||CHa ^«2J7|#2| Aj S ^ 7HH^ X1|CH^ ?H tJ-f ; Ah§^H7|, ^&^#)i £ i*g2| S¥IM|0|| if3 E|. 



naji, ^ ^Soi|^ K|A|§Hho| uhrt^g g7M^ g,^^ a*|SAi, 

AjSSS| AH - S ^ y ^7| H|A| S ^ =jLgSiJL, ^S S A-|oj- SSA^ ^AH^ A^| (ffifi) o| ^□jO^I^ ^ 

317^*15^, ^*l|Lfl S^YOII^ =S&A|(;Ilj;£l£B) ^, §E^§*lf ^A|*t S7| &*|£ £ 

^g°| S ^| UH CHI SLi^Ch 0p|O||Ai M7| 3l|S*|o| A^hoU £|7|(^m)^7jo^YEi A|S^ ^Y^»^A|*t ^ 
S7|A^|- HhrtAjoll o^m # D | S °El7|Si^ SAK£|7mg^7|^o^YEi°| U|B^ )# ^ # - oi^ &h 
a^AH # o h S^W| S7|# ^ Si°H^, D ^ ^s^iek 

^go| aj a| °J e|| 

Y ^S2| SA|7|7| YaHS i&*l|^ 5h7| (7|)~(E|)o| 



(7|) ^S^0| ^&*!Ap|7| YaHS 1 2| 



(4) SPIS Si xpiyj^oi SApp| Y*H-§- 2 2| 



H) 

(4) &\ §y c-h)si on ai<HAH, s^m 

£5P-1|(*I| 3 -I 

^S, S4 Ph)~(ch)0|| gg£|^ 4^ApWI C||3K>i ^SW. 

y sappn a^Hi^ &bh°i ^s(gpp^se°ii ^&pi^ 7\ a A&mm-\±) mz, ±°j^-%mi *\*\ 

4^4 D J4, o| SApp| lH iteJif ^ Si^ Sfl£| SApp| Y^S iS*l» 4 
g^PI ?ppi ^°l, o| s*NI g,pgs 7HS# §S°^ oi|o| aj =^ *ph o. 7|n h o| S a| S0 || ^ S o, 

£°t# H|^pj S*jO| fe^S iPMSi4. 

n flPPIs^ r 2*PPI uhysI aS(^a^l)^YEH ^#=1^ <S(^Apg)# opj°| i4°ll4 S -(^)spL, o| a 
S, ^3£°to^YEl & h 44^4j ^ 3°^, ^1 r S^S gPb s| 2S| SApp| Y*«oi| # S§4^4 

^ ^do| s|q|°| ^goph o|fif 4^ ^Ajj o| 2 oj| gxppi Y^Hoil S§4^, SApp|^Y&1 

r 7|©2| sSj ^ r 7 |n h o| sSj §-^«jAWa E&il^ iPi44 SfloPh 

4^°^, zj i^WI q|3hoj *ig3p| soil, *|| 1 2| tg-iK^^ol £S*|)4, 4 2 s| t^K^ilS Si 

ApM4So| ^-^5E^|)o| & m \ q\t[o\ SS&4. 

4 1 s| £*p-1|£ xH| 2 s| £¥ r a^S s| i4S SAp p| S§4oi ^S£s| &S 

« B|&4= S°H4 7|£Ah^ ej*|£k}. asm, o txh - g=s|o S xis^fe sfl^4fll(¥€! sH^44), o| s||^4 
AH|» sH^spl fle 4#AhS gj ^ah° Sopph = x|| 1 s| £*P1|o||a^ ^a^sl &4K2444 Y-&££| 4 
4)« s|q|s| s^44^ »U, r i^-o|?j°| 44S ^a^°| *j (flt) ° 7fe& & £S 3jo| 4b^44j a^ 
AhSopH £°J-opJ# ^g£4# ^S§hfe SJ*|S 4<*l m-oi-SKX o| ^ig£44 ^S4^ Sl^oil c^M ; 4 

2 S| £*W|0||A^ rog^g gHAIo| jiohj # 0 |§§pl C^i^ ^A|upjAi ££*h r £ x^| 

s| SS^^KHj : SPH£| #i sii, r sa|SH| *<2.\tt ^a^oii q|shoj 0 pJ 

°| ^£lS ^A^^ S^Mchs ^2, S°JH| S£lS ^A^e & ^i| ^H^i i^|0|| S# ^#A| 

i A^opH S°J-opj°| i^S# 44 ?PH ^l cH e|-ni Si^ goilAi o txfe ximufc «^o| 

= ?H| 1 s| i^|o||A^ ^M 0 \ #^ ^j, xpiyjzt^o] H(H*I^ S^EHt aich ^l 2 2| ig- 

*ll^ ^Pia^Sol on Y Y^tF ^o|x|o}, ^s^o|| ^SHAH^ fl| 1 s| i^|o|| bppj ^= o tEHi 

o\z[ ^ °tApi api» n?\ ^w, *\\ ^ s\ ^m\M s^t^i 4(D# e.^^ 

S0| Y^&S¥I]»£2 0|| ; AH| 2 °| £&*||o||Ai §^g«[M 7 | a| (5)# □ W Kb ^S^So| ^^&S^PhS 
4 S(4)» 5}^^ AP|y^SO| S^Spl g^YY]# £ 3 Oil, 44 L-PPJ^K 0| # A^ ^A|^ 

YY[sapjs| S£IS ^A^°| ^ 0 | ^7| m| soil ^S^Sol ^^sp, as|i opJoj| uppi jfj S^IS ^a^o| 
^4 iflisoil Ap|y^Si f^tH£ i&^i sixiy, o| ^S^S SI Ap|y^s S^o| 

4. 

oPK Y ^Soi| ^S£|^ £&*i|oi| c||^a| Ajg&ch 

(4-) ^SSo| S^&SApp| Y^HS iS^|pi| 1 °| iS*ll)o|| qishoj 

S4 ^l 1 s| Sir& 4Y a^# ^o|^^ ^ol o|=ois 4°^, 4&s| sapjo|| ^SS# 44^ ^S^| 

^l£ D 4§ ^l^4 D J ^Pl fe^S Y Si^# 4o|4. 

^, S4 ^1 1 £S^P SApp| Y^H-S i&ilSAH, 7|es| sed Si o|S[& ^SoilS^ o| Mohap| = 

# r S°Jj , o| £S-*||°| r 0 | Sj 0 |ap Y^4]o|| °JB|°| S£IS 4S^(4S : 4.5-1 5A m n ZMM^ *\ 



^£ D 4i £^| f A^Sh°S*| ^& ^S£S ShM& ^Oi| A^# Si^K 



o|» E||S, #EJ|°| o||» m& ±£^7hg^°| 7hg^o|| ee^He OH^EH ^E^(after coat «), 7&m\ 

□|a| E&^fe Ha| ^^(pre coat # ^ SWeh o|#^ Y ^ 0 | rgxppi Y*H§ S^Ai *h§*h 

Oil SiCH, Qg^§ ^A|°| 231 Sjgi^ ^0\n A ± A\M^ 817| Dfl ^0|| 7|£h°| S a|Djoi| ^ S o| ^og 

^l£^ *l^£|*l Sfeck 41*11, 0|#2| #BD £E5hM^ ZL 2|^S(SSm 2|&^om 7|^ (L flA|Aj 

#)#2| oil ah i^a|H|i zl g^^ge zl o|S(£&*ll MIYSm Yi^om i&^ISi^ 

m ?Mmoi ^M&m §i°i i&^i ^ aw st^(^aw, 7im°i ^# - 

Bl^) i t[± ^do| ^^o|ch na|^oi, o|ah ^ £S*|o||a^ 7|mem°| 2# ^ 81 ^ 

3# L4§0i| ^A| 0i| 0i| o|gy ^ojE|i OICK 

o|§K &\ £^*i|oi| gg&c+. 

£PI *i| 1 i^|^ 7|n h o| S a| S o|| ^°|AH # 7|X|^ «^£°tO| H|^£ r-- & t^ogA^ g U|E^^ X|S 

^A^ SPI ( | )0|| L-|EKH^ AT1(^Ap|7|°| LH«SiS| X|), ^ 5p| (||)0|| L4EW|^ r a xbj ( £& *||o| iznj uj 
Opj°| *H£|^ ^A|#°| SmsHE ^0|CK 

o| #, r a xbj t ^£|^s| *j# i^|o| dj|j4 f u|e^h^ x\s. 

S.M #3, AT1^^Ap|7| H°|(«M)&^g^ll^l ^53HS&^, o| S^^S 

Y^PI ^EE(*jAp|7|°| #^#0|| CLp| Y^p| chsx|n}, 50~70°C, Sims 100°C S£)o|| SioiA| 

mj[m^r &i°hs, y ^soii aw ah ^s&oi^o|ck 

o\s>1 ^o| °tx^ r ^S^j S ^EhM|^ A|S^Ai ^§S&, £E& SiEK sis ^A| 

oilsl ^a|(S 1^S3)I M5e(plot)& nsHi» 5E 4 oil >4Emi55lch 5ES 



o . 



o| e^ £E^|°| ^n\m ; * — ' t 3apj°| ^see^°| ^m 0 \ ^^mm\^, ?IYM^» a|§) £e^|°| 

0|2f ^7| X|| 1 °| £E^|0|| B|U^, SAP|7|o| JLM^ &[ .^ m \ Ep| A|A| (chassis) Ufl 

Yoi|Aio| ^«goi #7Ki^sh)^oi jia^Mi, ^a^oi ^^^pi mi son sxppi lhyhi gtt^swi 

^ SiEK ccp|A^ SAppl y#h| ^gojggK ^a^sK**^^), aH^^K A^£E°| AH^S ^D||(J1^ 

sh, i^i^sK ±m\^)m sim ^ on y 

o|§k zt^oii c||^oi ^g&Eh 

( I )AT1(=T1B-T1A) >2.6°C 

Op|Oi|Ai T 1A^ £ 1 Oil L4EhtH UVO^M »A 7 \ ^ % \ m A|§5|1, gA|^^ £E§h*l|» A|§*h ^ 2. \ T1 ^| 

*|2| I T1B^ Ql^W^ £ 1 o| g^rtAj g 7h A|g^, o A| A|| ^.Aj £E^0| K|^H|A| 7|n h 

# A|§*h n||o| T1^|A|°| ^£E» z|z| o| D | &cK 

AT1^ 7|nh (5E ^ 0 | K|^H|A| a^ZL^B||q|S°| A\&& g*?-0\\ b|SH, ^ £&*|| » A|§*hg ^0i| 

^ ^n|E| 2Ap|7|°| LH-^5E» ^ Si^7h 5h5 A|S» 5°^, ^ ^goilAi^ AT1# & 

^l -S^Aj ^S| £E 1 oi| u|Epj M ^A^oj & rtAj S7h^l» A^u^eK £E 1 °| gxp|7|#°| §5Esl 

a^£|^ -°|7| ^5E(2xpp| YAH S| #^#0i| °|SH Y?P| g£E Eh2A|o|, q|^ 50~70°C, S|J1hI100°C S5E) 
o| ^S^ah # - oi - x^|^ Ai n|| ° og3 fDji 0,0,1 [th2 . K AjAppI §5E» H°|& ^-g^l!oi|Ai °| ^54 

m ti[s7\\ @ 7^s ^ si^ii sisiEK mm ^ si^ gisi°H^ oi^ ^oi 1 °i ^ 

» ifjfe 1,^^ 37h&*l£E Y ^S2| S¥|LH0|| i*^EK*7|&Eh). 



i 1 e mYgZ}0| 100mm(Ai|^) x130mm(7^) XlOOmm(^0|) °] & A|0|ch E 1 g, ^5 (1 gA|x||(n| 

S3, ^§S*^ 100 Xl30mm), (2)^ SS*H, (3)^ ^<S*1I [*l S*| (jgEfltm 1300mrf, 0| ^g*1| 3 3 Ml 

0\\M Zli^al^7hSZ! ^Ajo| ZJ0|(£1 C^|A^q|Z|Ajo| ZJo|)^ 164mm], (5)= 0| Ch 

o| #, ^SaIIOWI^ ^b|^ a^ °|E]» Afgsu, zl m\ ^a|M(s|2|^ gM^e 0.1 0|^)# 5J*U|£J ^# 
A^S&cK £E&, £ 1 2| T1?I*I[4IYS7J2| §°^(^*II(3)0||AHYEH 50mm ^)]°ll = ^&A|(5)^I USUI* i 

£E&, S^a^i gg§ b^iih^o^ «gq|2| 5HtH^hoi na|i SS*H(2) 

^ zl A^°tEH#o|| ccfah ^|7| SfE7h BW7|(^Ajo|| E gs§ ^) tt ^o||, ^a^o| 

0.03-0.06 -I ^©[oil* #E, £P|ohg£^©(JIS SECC #)]# A[g5U, ^ijo|| T1¥l*|2| 

7| £±mOAx\ ££)7h*f73~74TJ2| S?|7hE|f£^ E.^^|2| ^|»Jg§§iSW. 3 «+0|| g^goll g 9i n| 

#g gA|xH°| mgi]#)o|| ^HsHAHi n^W^ T1?I*|S| s£(§q|*| n 73~ 74°C 

-I iS&cK 

&7| &a|» o\&t>[o\ ^S^AHg g^^^ angjoil qishoj ^g*^K 

^§o|| aiOjA^, S|7|^7H(H^#)0|| o| & £\\ 0 \E]M°\ OHOJ S*Ho^ = *H^7j# a E : 2 3°C, ^h£ : 

60% S*l|0|&[}. 

z|gA|xH(1)»^A|^i, xjS#yo| St #Bl|o|E (hot plate) 3 » 140°C 7^t^h S. h M^|o|E°| s E 

7h 140°C 7h Eli, T1¥|A|£| ^i7F60°C 0|^0| Si^ ^# S,M^ oj ^ gA|*H» E|| 0| L J cK ^ 

L H ^£7h 50°c L^EiTj a\k*o\\m, gA|xH# ^a|^, ^A|^i l_w 90 ^ *°| a^lh zjzj 

cK aa|i, gA|^» A^g(# ccH °| ^iah p >- o i& o,n h# a^S clH °| aKah) 

£E&, AT1^ Zt gA|XH«^ 5 S|«! =3^21, 3 § fl|S|&3 S2| C||0|E|S| S^*|» £ gh€0|| SiO]Ai 

si ah°^ gsracf. 

0|S-h ^0| ShOl Ai#^ AT1 -E- -E- E.^ ^S^ahoI S|n|5.^. uh#5|& 2 .7°C 0|^, 3.0°C 0|^, 
3.3°C 0|a^ 3. 5 °c 0|a^ 3.7" C 0 |a^ 4 . 0 °c 0|#o|d|-. 

aa|i, ^a^AHo| X | £( a aB ^)- S xp|7|o| g = S0|| M ghgo|| s|sha ^A]g, 

(IIH (1) ; a xb >0.42 

^ #, a Si b ^ ?|©2| sa| Soil ^Si^0| H|^g 100°C ^ 7^S)i# ^H| ^£|Aj(H^ : 4 .5~15.4 A m) 

°| ^^^A^O|| olOlAi, AH £ |^ ^ - ^A^(a) S 0|S2| 5jS|Aj 5j^g,^#(b)# ^ 2|a|£.^h ^£|^j S| 

^^A^^ ^Sshi, IS 0|S2| ^£|A1 xi^A[^m 1E£ ^ ai^K 

a^| r^ £ |^ ^ -^a^j e o||Mx|)o| ^#sp| ^|°(5-^p| a|§)§ o| D | &cK 

a^| ^£|Aj ^A^0| - 0||MX|B^ ?\X\7\\ =j# ^E^tHcK 0i|# fS, g^|(^ ^S0||A^ 

£&*ll)o|| ^c^x|^ g o)IMx|# 100% g^oil^ 0| ^£|Aj s|^^#e 1 o| gch. 

BEtF, ^ ^SO||A^ 100°C ^7^S!J# HH S| AH£|Aj AH-dhA^gXH^ oix|oh, 0 |^^M £&*|ph S7| 7|7| 

g£(Y^#oii ccpwi ^i^A|n>, s^si -^|7| 5o~7o°c, sii^ ^ ioo°c)oii ^^^^ 

t[JL, 0| ^§B||1°| S£fif ^*|A|7|7| $\*[0\, 7^Si»100°C S S*^o|cK Eh, 200°C 7tmt>[0\± ™9\*\ 
^^^A^^ 7H°| Ssfsfxl P>i, 200°C ^7hS5!!# ttH^I ?^2\£1 100°CH| ah £ |^ ah-^a^^i d |^ 

01 ^ 0.02 Si ^7|^ 7H°| ^A|## ^SO|| °|SH SftlttJL alcKZlEji, ^A|0i|O||A^ 100°C Si 

200°C ^ 7h«S!# ^°| *H£|Aj tAfii ^7|thDh). 



^ ihgoil si^Ai ah £ |^ w«^°o| ±§^o ol^ah^cK 



&*l : Sj&S*K¥) *ll r JIR-05500 *a|o]|S #sjfi|^# #je*IIj §y 



§ r| RR _200j 

= §n^wo| . 4.5^5.4^ 

^SSi : A|so| 100°C ^ ^§M. 

SJ^SI^ : 200 S| 

S§H^ : 16cm-1 

&*l» 0|§5hi, »2|Aj H^«(4.5~15.4,an)0|| flO^Sl A |2o| S^gM^i(AJ )» ^S^S^K 

A | so, HHzia^H2| gM^s §J ^S^SPI nil soil o| MS 



E (A) = 



M ( A t T) 
A (A) 




K 




1 




E (T) = 




) " Kb (A, 



J A1 K B (A, T) - 



aA2 



e( A.) : *[QkO\\ Si^Ai°| A |£s| 
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E(T):SET (°C)0|| Si^°| A |^°| *\~^a[^(%) 

M( X, T ) : A., T(°C)o|| Sic^°| A |^°| ^#A\H^(im 

*l) 

A( A.) : &*|£K^(gBHift) 

KFB( A.) : nl-g-A.011 Si^A| 2§ «!|ZLa^H(A|so]| cc^ &s.[*[x\ & 

KTB( A,, TTB) : n|-& A,, Si TTB( o C)0|| Si^°| H a^|o| ^-3|-gJ-A[- 
&fE 

KB( A, T) : A, S£ T(°C)o|| Si^°| 3^|o| -sh^A^i^ 
HS| 0|^aio^-e H o| n ^\ } 
A.1, A.2: £?| 

»Z|Z|o| Q |^ cK 

01 7 1 o|| A( A _ : ^|^-) gj Ap| KFB( A: ei|Zia^ = s| 2 **HS(JSRMtt)(80T0, 

160°C)£| ^^A^£°| AJi^| gj 0 | ££2|0|| <&0\M2\ **|S| ^^A^£(M|§aS| 0 |^A|o S «e|o| ^|A^|) 

oil 57moi sp| a|o|| °|SH £JS€! ^o|cK 
[4=2] 
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M §,M160°C( K 160°C) : ^ \,o]| Si^Aj 1 6 0°C s| **|SS| ^SMh 

M80°C( \, 80°C) : ^ \.o]| Si^Aj 8 0°C S| **|SS| £^gMh 

M160°C( K 160°C) : ^o\\ °lo\A-\ 160°C 2| **||^°| 
^£(M^|H2| 0|^Ajo^YEl2| 7||A^|) 

M80°C( \, 80°C) : ^ A.o|| 8 0°C S| **|SS| £^gMh 

?iE.m^3.s\ o|^o^YEH2| 7i|A h ^|) 



E(T=100°C)S| o lo1i KTB( \., TTB)» iBj^i Si^ ^§0]| SiOj A|^°| 

*h — a — uH*|3hi SPI il^o\c[. My\ EEjn i*)|o| a^|o]| 2 | § H _ gs. u«aa^E ^AKA|S01| °| §H gsh 

^ ^aahSH IfAff 2\D\&C[. A|^o| ^o|^« EH o| gh A ^ h A|£SSO]| #MS\7\ [111^011, A|so| «^uhA^£2| 
AJ=^|^ o| "HZLahSH ^Ah7h7h^£l 4**1^ UhEht^h)S| ££@M^£# - oi cK Ap|o| EEjn 

= ^Ah# 0.96 S| £|Ah(Um)^l» Ah§uhi &U, KTB[( A., TTB) : 4& \, TTB(°CW flO^Sl ee 
a — ^*|S| ££@M^£]^ 0|eh£h^0| 7j|A^ch 

KTB( \, TTB) = 0.96 XKB(\, TTB) 

^ S, KB( K, TTB) = nh& K TTB(T3)o|| SiCHAj **|°| 2|a|&^. 

M gh € o|| AHI 1 2| £ x^|- 0 |Sh =S*^£|Aj( 4 .5~15.4 A m)H| *J£gM#[Ap| E(T=1 00°C ) ] ° S, 

SSOII ^3i^O| £&*||2| *j£gMF#(a) §! 0|ojO]| ^Si^O| 5j«2|Aj 

(b)s| ^(axb)o| 0.42 o|aj[a] (1)]# □Wht ^o|ch. A^^dhah^ol, r axbj 

^£1^ ^^^Ah#°| E&^l Ah^|°| L_hEhL^ A|S^Ai ^§*h ^Ol^, Al # 

^ £P| Hh&«C^|A^ g^Sjo^ £° ^Ah^ # ^?|^ 7j£^ Ei aJ 7 | x]\ 1 °| i^oH °l(>^ hm* 

^aho| s 5B ^| 1# r a xb > 0 42j ^ S ^h«ch. r a xbj (sim 1)2 | - a. ol| 7h^ D J ^), ^ 

Hh^th^Ais^ 0.49 0|M o.56 0|a^ o.61 0|a^ o.64 0|^ 0 .72 0|^o|ch. 

&\ n 1 -i i^NiA^ M^t} &%m^s\ ^^mm &, sssi ois°i 

^Ah^°| ^7i|^ ^\ *h§£|A| ofi, SS^h 0|S2| 5jfi|Aj ^A^O| ^ °J=eH °fj 0 | ^ 9 EE-°\ ^A^# 7h 

°tEH°| o tg> h # i & *hch. o|ch| cH^hoi, ^ ^So|| xh| 2 °| t^ioiiA^, ^g^o|| ci^hoi xpiyjzt^ 

-I ^hi ali, Ol^Oll b|3hOl S^2| ^£1^1 ^Ah^O| ^ £AW|°}# &%*[JL Si^ SOllAi, °t 

Ah^^o|^ cK * 7 |^ (L _ n o| m] 7|AH*hch]. 

^1|^o^- Al (1) r a xb > 0 42j o| Hh«^AH # nl*LtfcE m\ 3HO\M, aS/OlSe gj2|2| 9 2J ^ ^h^# 

S# ^ Si^h. Eh, ^Ah^°| S|CHa|^ 1 0|H^, A^| Al( 1)# nh^pi o|g HAH ^ xn^^ *^ojo| xn^Aj ^Ah 

M# 0.42 0|a^ ; a xb > 0 .56 # ?I§HAH^ ah^SL &=S2| ah£|a1 0.56 0|a| ; a xb > 0 . 6 2 # 

□}^°h7| °| §H M i= ^o]^ &=SS| ^£1^ &A^# 0.64 o|a^ s S o 7h oi cK 

Op|(^|A^ th^SS| "U^e M U^shi, xj^EL &=SS| ^Ah^O| 0.65 0|a^ # d}^^ 

^ ^dO| dhs^&?t E ||o|ch. Mch tdh^Aj^-A-j- 0 7 0 |a^ o.75 0|a^ o.8 0\Mo\c{. °fjO| 0.65 0|a^o| 
MchdhB^uh^h. 
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47| *\\ 1 -I ±®m\MlE&7\ ^^^(^4.5-15.4^)21 °J°|°| u[^oao\\ aio^°| £&&Mms\ s| m a| A 4 
B fif°| xKA-B)^ 0.35 0|4E! ^do| 4^144. o| r A-Bj ^ 47| 4&^o]| Si^A| rgh A ^°| 

S 4eM^ r A-B <0.35j ^ £P| £jfi|*j n^«2| ^o|| Si^A^ o_h§£|ni ^ gM^gg ah 

?I4^ 3# ^E^Hi Si4. [C[aW, OTH # n^4^ ^ 0||« *H£|Aj°| 440| 4^ Y## 01 

BpW ^A|?J *UP|7|#S| =|^#*!Xp|7| «^S°^2| g£°| 3^14 7| D|| # 0| 

4. o^- ^Ifif 40I °jo|o| HhA^# =S4i, o| 4S4°I|A1 S|DH*|(A) 4 S|±*l 

(B) fif°| *KA-B)» r ^A^B| o S A h#& ch. r A _ Bj o| - x|ooj xh # o h§ £ 

2# ^ &U, M4 d[B^^ 7i |- o.3 0|4, ^ 0.25 o|4o|4. 

o I ch A-j j a-hi 1 °| E ^| f S7 | o| & ^oi| q^oi ^§44. 

#7 1 i&All^ 7|n h o| S a| S o|| y[X\^ #<HE.H0\ H|4£ £&*H0|X|n}, dhrt^g AH oj £ ^□j0]| i*h 

*4|*]4*||°| t,^|f X(Hlf% : ol^K °H^4*I 4 ro /oj - r^^o /oj m °| Q |£k^) S E q|J=3]| Y ( A m) 

4°| x||oj^H^, 7|DH^ E.^2| g# ^ Si4. ^jjflSjo^- M 7 \ X §M Y 7h 5p| 4 

(2)» eifsn, oi § x ^ 4^44^ ^pi a|( 3 )#, y ^ 4^144^ y > 1 m m Em4t 3do|ch 

© A| ( 2 ) : (X-3) x(Y-0.5) >15 

0|4, 4£[(X-3) X(Y-0.5)]2| n#*\i P a|^ c|| S ^a^7halcK 

471 a|(2)^ g, h a^[ATiat (axb)^ 444^ gpi ^E°4g & 

^□jo]| 4^lt *^S7W|o| S °Bf X (%) 4 £4¥^l YU) s| 44* §4 ^o|4. a^| Al 0 | 2.\n\t[± 3d^, *\\ 
1 S| £&*||0||AH r 4H^j # tilt 7^M=H^°| *AHS7W|H1 £^7^|a[°| ^|0||Ai ^ ^ o | xi| 

C^ufc ^0| SS^Di, r^Dfol ot- g^o)|^ ^A!jo h ^o| & -af # gfTII §W °>onj o hJE | X |D}(^, ^fl^lS ^ 

O^IOilAH, P ^X|[=(X - 3) X(Y - 0.5m g> h ii^e ^hBht-Hi Sich. £ 5 ^ ^A| 

01|£| S2KiE 4 SI s 5)o|| P ^a|s[ @,^^(axb)s| aeH hsu*!- ^o|x|e}, a^| x|| 1 °| 5L%M\o\\ 

M §1 Si^ S-a^Sl s aB ||i(a Xb >0.42, AT1>2.6°C)# ^t[7\ %\mM^ &\ P ^a|# 15 0|a^o^ & 
SS7[ SlcK m ^ g0 || o]^, ^S^aho| X]K7[ gs«x|a, n^oii D|§5t p ^*|Hl {4#ehi, 0| P ^A|# ^# 

^ sii^ x a! y si 44 sj^oi soiupn 7|dh^2| ^a^# ^ si^ mi am 

y\ si 4. 

5EtF, M4 ¥?\ 5\mMlE ^7 1 P ^a|^ M U[b^^ j d[B^ & ^Ai^t 7 0|^, 11 0| 

^, 15 o|a^ 30 o|^o|4. 

Eh P ^A|» A|up|71| H71| 40ii ^S^^ i4§H ^Bi, A[§# iAHS7W^o| ot 0 | fe0 j ^ -o^ S Xl|AHo^ 
P ^A|°| a^ &# 4b^ &A h;-o^- 240, 200, 150, 100 °g.x\\0\t[± 5J0| 3&^4. 

©4(3): 4% <X < 15% 

££th ^ ^S0||A^ *AHS7W|2| X e 3% Sfllshi, 4% 0|Mo^ ^ ^0| 3&^4. 01 7 1 0|| 

r X > 3%j # a^l& 47| M(2)m E}^47| ^I^O) 0| Ajo| ^o| ^i-oi ( x _ 3) - > o)<^ ^do| S£ 

47| unsold. 

S*h 47| X 2| ^^4 §4011, £^ Ah*||°| ^AH( i x^ j 2|^#)# 4M47I ^I40i S 

SHS 3% 0|40||A^ 7|DH°}^2| ^ # W # - 0H CK td^Xj^ 5%> 70/^ g %> 1 Q o /o 0 |cK ^ X 2| 

1,^^421 ^|0]|A^ ^«S| X1M£|X| °^|oh, 15% 0|40| S|S i&^0| 4H^X|i ii'S^Ol A^d, £| 

^M^o| ^ & cK 444, £aw^ # iBi&dh B^ & A^- -A-m 15% D l E_h 13%, 11% o|4. 
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® Y> 1 A m 



£\^7\ £ ^SO||A^ S^£E°i°| Y Oil &*[0\, 0.5 A m SWm, 1 A m 3&E_N. 0p|O||A| 

r Y > 0.5 A mj » Sfll^ & 3^ #7| A|(4)# e_^p| ?|^N 0| Aio| ^o, ^oj ( Y - 0 .5)^ S(IE)( > 0)Si 3 

o| gaepi misoicK 

4^1 y -i ^nm&m &\ 3°^, y ?\ 0.5^ oi^a^ ^S7wi» aw twNi 

7|DHE}S°| &i54f 2# ^ S^h Sh&e >M£°^, 3^ 5^ Wllm o|DK 

£E&, ^7 1 Y 2| A^ ^g^^2| ^7|| Oil AH ^ *||&=|X| ^X|o }j £ SAPPI Y#0]|°| 

S 2|£shi &U, 0| g£fif°| ^7i|A^ 7^AHo| % IM^ Q_^E]^ 7i ; W,^\ ^mmm\M S.^2\ H^ON ^a| 

#S| IHE^S 50 A m O^KM td^xj^ A -|^ 45^ 0 |^, 40 A m 0\f>l, 35 A m 0|^, 30 A m 0|^)^ *\\0\ 

m#o\ ^*n. 

11 Am 0|sh, Dj^ d^^|- 10/fln 0 |5h)^ HlOisfe ^0| 3&£j cK 

o|#, a^| Ai (2mi X (*4iia7W|s| §J Y(£^¥^HI)oil q^N ^g^«cK 

S ^ Sl^il, a ?M Fe , Co, Ni, Cu, Mn, Mo, Ag, Sn mim, ^S, ?No|Hl4 *ah°| - 
^# M^m <r Si^K 7h& u^ti ^ 7^M^o|cK 

o=| ^ | oil ah , 7^M^s| SPUKxm o|^°| g^jo|| °|SH ^ SM. 

H|a*l(&*iaM)oil S°H# 7hsH 7hB^, s|S*|#s| ^7|g# £s||£N. a^s^ §nH°| mioli^i 

^A|°| ##0|| [4afAi£ Z| -A-|£| §SH £0 || S|§& $D||« A^ShS =1*15}, 0^|# ^|0|^7i| 

^ ^alOlliEII ^|L[ ^|Eh7i| ^A|# Afg§h^ ^^m^M-D||Bh^§OH# *]7^ §7|(U^g 

iH#)o|| n|S*l|-B c-jsH ! o| §7|i» 70°C s| ^lEinflis 7h^§hi, s|g*|#s| ^7|g# ^sHupJ #cK 

oMah, o| ^7|g# ^a|SEi(^g^ g 0 .2 A m)^ S si l[| ji ; w^aj x hA ^o| oi±xis>\*\ m^o\\ °\m 

§U, £st#2| 7^M^^i» ^iS&^K 

A}7|, ^J\^W\2.\ SS^a^ 5~100nm ^ ^0| U[^t[c[. ^7| ^7W|S| S^S30| 5nm □le}0||A^ 

7|DHE}^°| ^ # - o lnl 3 u |0|L £ ao| o h§ AH 0 | u^i i# £ |^ 0 | ^0^^^. g^oigO| 1 OOnm 

# y ooj dhrt^ol ^n} ON ^, 2J^0| #^^eh7H| ^ cK d^^ 7i | - 10nm 0|A^ 90 nm 0|^ ; M 

ch d^^ 7i |- 15nm 0 |a^ 80nm 0|^0|cK ^S^oji ci ^, t^ohg^, £|^^^ah ## #*^o 

S ^J & ^o^ ^^ m] o\ ^g^olg - o t20 ^ 40nm #5 jo| 

SE£h £^#0|| S7^|^ ^|(@,h«£°t# m|0|>:^|)o| ^S0||A^ 

?>i, 0^l7i| ^^|Eh7i| Sa|#B||e7|| ^A|, §a|0||^E||S7i| -X| , ^±#\ , AJ a | ^| - X | nj 0 | # 

-I ^ ^A|^# - o, cK th> ^ £^fc AjAPPI^I S^I^AH A^H|7| ttH ^011, 

^S^fiJOllS 7^AHo| £t A^ o^- ^ # iBjshS #7 1 U1|0|^X|^ ^X|[^|^o^- S 4o| 

zto| 30°o|AKMch d^^ W [ - 5o°o|^, ci^ d^xj^i- 70°o|m )# o}^^ ^o| ^*^N. o|a^ ^ 

Ma|0||^E|| Ma|#B|[E!7|| #^7|| Aj a | 57l | - X | □] 3 =o| 2^ ee- h A Ms\ -X|^o| A ^ 0 | 

H^ehi, Zl §0||Aii Ma|0||^E||S7|| ajAHg =E]0||^E|| st|| ^X\(0\mA\^M^\o\\^E]\^7i\ , W\ 

^^M\m ^4°^ Ma|o||^E|| ^x|^o| aa^(»^t14) Ma^l^Nl -x| =a|o|| 

^N|S7i| -X|)o| A^0| ^A^ cK 

na|2, £^0,1 - M ^go| *kg # sn^|x| °^ S?|0||A| ? ^ M aH^o| iAH S 7WI 2| oil, ^a|7^°| 

ajttWE. #cK EE^, *^S7WI 0|2|°| ch^ «Ji^§7Wt S7W|(0||» Ti02, Ai|a^^ _ 
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a| XM. 



S*K E nto|| - ^ Si^K S ^S0|| A^g£|^ 7hJilX-||^AH^ 0l|» l^EJ^I Sh&SOM 0 | 

^A| 0 JM|0|E^| sh^g^g m ^ »U, 0|^d## 1 # 2 #0|#, o .5-10 2| S?|0||Ai §7^ ^do| ^ 

oi^^oi s nzm^si m^ttsLm t^ht &<az.no\ ni^g aoixiy, ^oiii ^xis^oii 

Oil* 3-120378 2 gMO)|^ H7|SS*Ho|| A^5|£ fjsjsj*! gM^p W o|| *|| 

a^#o| 5!)°| xii^^oil q|sHAi ^a|£|q] °u, r^go, ^ah ohai^x|ji|°to|| 7fSM^#£| saho^ 

iPM^s fi, o|oi| 2.\m &™s>\£\ ^a^o| yj ; zl u|fig -x| 100 0.1-10 #ifS, ^ 

x|ji|°t^7H|^ 0.1 -5 A m o|chj all ?|^£M °icK 

ZLBM, ^ 7 | g M ol| 7|AHS| S?H£|Aj ^AffiS ?|^°| *^el0i|°} Aila^gOl ®*}E\0\ Sit 2|0|| #2^1, S 

^o| 7|n h o| sa | S o|| E q| 0 | gAH £M o, X | p> 7 , nj^o,! y^j^ ^ &c\. 

A1SS&I °tXfeSj#q|AK#£)0| ^o|3 P | nn^oi^ i W | S ^-^o| 7|2L7h£|i=7|#A^ 0 | D|B2, ^AHo^a^ 

^ m 7 \ gM^2| f!5js|^ IMWS of 200~300°C afl 5fe feS m^M^sl ^S^o| °S 

£|t S7R([:HS5Ho^- >^J1^)°| "OW A^g£|^ })o^, £ i^ll^ ^0| ^-o| , LflY^^h §^ S¥l 

7| °4 40~70°C, SUa^i 100°C Si7h £|£ *jXp|7| S*H^£| 3HgO]| D|| S|| A-| 2|£^ Si*l ?>cK 

CL^W, £PI gMO||A^ S7|S^S&1 £|Sj«2|4j2| gh A ^(^A^)# 7fe& & fe71| j^IH ^ 

t ^^| all, a Hll S0|| 7^ M aH S §7^t £ ^ 0 | r*up| 7 |o| uH YS£t A|^A|7PI 

§h *j*PPi^s&i sus 7iesi oia^iesi sejo^o| s^^ah^i^j ^ ^i r a^# ^ 

°^ SSfe Bf^e o|a^ ^ e o^a|^ 7H°| sich. 

Ajxii, ^ 7 | g^A^e t^ae} xpi ttHsoii & hj-soii y\ns\ 57 J2S ^-^n ^a^°i mt^m ^ 

uh & ^o| ^« ^ 4! a oil °|sn siojsn ai^WIS s 5 s| No. 19). 

4^| gMO||A^ Zn-Ni &55E^^e# ^|0|^S ^0| *AHS^a|§W S^A|?|2, 3 ^#011 * 

AH^AIKI^ Hl^^H^ HSS^Ol|Aio| S ^£|Aj ^A^AH # ^ ? |A|7|i °Ia|d}, 0 |^ ^S £ 
^§011 AH q^o^ AjAp|7| Y*H(S^£|£j ^A^K)|| td|^ 1^ A-|S^0l|Ai A^H|^ ^J)0|| g£°| 

^0|0|| °|SH fi^Aji C^S7| m| SOII 01E17W M^EmAHiPh AjjZjcK ^, © S£0|| u\t[o\ gxp|7| y 

AHOilAH^ MDh 7^& ^H7hgAjo| S^£|7| Hi) SO|| , «^i^§0|| a=!jO| ^5|1, 0| 7|go^ ^ SAH 

^x|s|Qtom i^°| »|^7|7h ^a|.^a^ M sj^i-^o| ^zjch ; © o\2{ ^s H 4am !MS^o| *^i^#s| lh 

SO|| ^7|S ^B|&H|^om i^o| »|7^7|7^ AjAp|7|°| S#0|| S^, 33 ^ , ^ AP 1 7 1 7 H^feh S 3| 7 h Si t # 

S^|7^^cK 

^ ^ 7 | uhA^hS ^ ^So|au ^4&^K 

r ifsf H Ji£ n ^l qi^hol ^S^^K 4^1 ^1 1 2| i&*1|o||A^ 7|n h o| S a|°lo^| k|^h|^ ^ 



4# *^°Jok *3S7WI# ^ itfWieh ^Si^lS oi^oii &§e|x| S oil ah s 

7|DHE}^°| iAH S 7W|£|H| ^°JAH # 7 ^|^ S7W|( ^ 
■)» S^^01 ^|£°4§ gAH & - olc K 7 |n h o| a - M 7 | ^| # o}^^ iAH S7W *^ gh°g 
£°t# £^|^ ^S| o tE || 0 |cK 

017|0^|A^ A^| r Dh = u A% M S7Wj ^A^ 01|» #51, T i02, A||a^^, , t^W^ 

§§1f ^2 §o|A^|Ai AHoli ifiit Si^h. o|ah r Dh = ghogAH S7Wj s S^^t H JS£ a 4 

-I i^S^lt A^§^ r ch = ghogAJ S7Wj o| g = u^ g£#o|| ccfah 7|DHE}^°| ^# ^ Sii^ 3§ 

& i^S^I* A ^St ^ SiA|°_K 1 ~30 A m §£S sfc ^jo| td^Aj3 hcK 



Ti02*^£^2| 3 °, £9|#0|| TI02S 40-60% tJ^&fe SE^i*, ef 25~30 A m l^Appj, ^ 
0.8 S*s| gp^# ^ aich Ap| istgoil be ?^M^I#s| ^§;WI§§ S7PPJ S^IS 

^ 71*1711 gch. EE*K mi^i(lS) fi|^°| EE°i# A]A|^pi aj # nflo||^ £E°|go|] Al m o| H(flake)#S 
5-30% S7ppi, £E^7H|» °4 5~30 A m ^ ^PJ, ef 0.6-0.7 2| sjfijAj gM!MS ^ °Ph 

(l-4) xp|y^AHo| fjxppl YaH§ fE&*ll(fl| 2 S| 5L&M)0\\ CH^hOl 

Ap| AH| 2 °| ^M\^ 7|EhS| sa| Soil £E^O| EESK 7|n h °| *|oj E sSo| | g^Ajg 7 p|^ ^35E^0| 

^£ 5E&*II^, r^&ApiyzlAHj # u^EhLH^ x|s^AH ep| (|||)o|| uppj AT2(EE*WI A^|°| ^a^oh^ 
-I Si) EE^ (|V)0|| L-h E.htM ±i(4)[b < 0.9(a - 0.05)]# ; EES!-, fll 2 2| £E^|0|| SiC^Ai r°- & ghog 
Sj #^e^^x| S ^a^ sp| (V)oil >-!EhtH ai ( 5 )[(a-0.05) x(b - 0.05) >0.08]# S^fe 0 1 c[. 

Ap|y^AHo| X | S0| | Lmoi ^gw. 

0| § ai (4) - 0 |S°| ^£|Aj gp4#0|| d|3M SSS| ^£|Aj gp^g feWi, £E^|0|| S# £|7| = °^ 

0|§A| ? |^ ^gI4t ^EKH^ *\K£.M §§1)3 ^jo|Di, &a AT2^ £Up|7|Y*M Si* H2|SF ^gBUlSl £E& 

*l|o||Ai°| ^s4t SS^o|cK 

o|^ ^o| rApia^AHj # Lpp||^ xis^Ai ^g^ni, ot^s!- S^^l* 7W1 Si^. ti£ 

^ AJA|o||°| ZLEflH* 5E 6 oil L-PPHSi^. c= 6 o, g~ ~ xp| Aj( 4 ) S ai (0 9a _ b > 0 05) 

#, ^S(0.9a - b)S| 7||AjX|(0|Sh Q g|o^ qjS^PIfE Si)o|cK 

0|fih ^ Apiy^AHg o}^3fc A^| x|| 2 S| £ES-*«0|| °|^S, Ah*||°| ^£E^# ojx|| 9 - S Jo £ ^ ] 0 | 

£^lt SAPP|°| 1*|| SAi A^«# mi, fjAP|7| 7^A|0|| ?|^XP^ °}%C\JL t\0\E. v —'Q A| St^j JL ±V\ 
£ #, ?I^A^0||Ai ^m| SXppI* ^ Si Eh. 7|| EPK Ap| £E&*I|^ ^i|AH# ^b|^ZL Si° 

o| #°| °t ^ah # ^ U | & gxppi Y*H^ ah^s §£S| 7W§cfe go||Ai ^§^eK 

o|sk (in)~(v)si nmm cHsw Adgs^h. 

(III) AT2(= T2B- T2A) >0.5°C 

0p|o||Ai T 2A^ ^#SF £ 1 0|| U^EPJ ^gAH g 7h 0|§UU, gAp^Ai M £^|f [EH°| 

*ll ; T2B^ n^7p|^ Ap| i 1 2| ^fiAH g 7 { a^| # o|§uU, gAp^Ai £E^0| ^s\x\ 7|n h# 

a^SF ^°| 7|Bs £S z|z| °p|S^K EESK AT1^ S*|°| ^^pl^ ^S^«cK napi, gA|fl|» a^§ 

*h ttH°| ^SES^ £E^t# ^App| A^th ttHB| ^£EB| AKAT2)* ^S^S^K 

EESK AT2^ zt gApHoii °ic^ 5 s| *St|2, zi § a^SK fllfiisi- 3 Sb| d||o|eh°| S^a|» ^ ^go|| si 

o\m at2^ gsigcf. 

A^| AT2 ^ 7|5KfE°iO| H|^£|C^ °IX| p>- n c^H| gfflf A^SFS^OII b|^0l, ^ 5E&3I » 0|§&3° 

Ol| - fjAppI 7^A|0|| £EA^| a^|°| g£EA^# QHflltl ^ Si^7h X| -(Xp| yj ^AH )# §& ^o^ 

^ ^go||A^ AT2» Ap| SA -| ^\ i -i o|| u^EhtH ^ ^Ap| ^ah my[ A^| # 0 |§^«cK 

Ap|y^AH # W 7 | °|SHAH^ A^| AT2 - ^ tdhBppp K AT2— I U^&A^o^- 1 Q°C 0|A^ 

1.5°C 0|a^ 2 .0°C 0|a^ 2 .5°C ol^opK 

(IV) Ai( 4 ) : b <0.9(a-0.05) 

ai §, a Si b h| spi, aEji AH£|Aj ah^^a^hI Av-*pn) o|| 7pH£! c^oPK 

A^*h q|^, a^| Ai (4)i xN |o| a E A^ f QH Xi |3 h - ixpiyjztelj s| x| S ^ ^§^PK a^| ai° r 7 | 

nho, opj(Ajxp|7| lH Y^)0|| uphOl 7|n h o| sa(S | 7 |* )S | Aj £ |Aj gp4## ^7i| & 5E^t# aJA|^H^M|, 
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*H£|^ S^o| §7M^i, A^|°| A^&CK 1*| £|Y D J(S°J)B| ^A^# £0|g, 

£PN a> h #£|^ ^£1^ a> h #^o| §7M^1, £S*|2| g££ A|^cK £ tse o|s^ ^ 7jA|o|| e 

7H^01, ^SS &\ Aj#S&^°^ ; £ ^SO|| 2|5hS, 0|S^O|| g-(^AF)H|^ °g^MC^7| 

n h o| sS ^o||Ai #MS\± S^Ol iS-AHl g£A^f S# QH Xi | & - ol 7i | ^ 

om^o\ 7|n h o| sS4 oisoii ^a^oi t^nn, g,^^Ajo| Si ^ X | SH 7hSAi _ 3 

[C^W, £PI X]\ 2 2| i^l^Ait a SL{ b 2| ^A^o| ^ <j>- & AP|LJ7Uj f - o, cK ^ 

Q ^A|(= 0.9a - b)J\ m ^ ^^JL, M¥°sL¥ o.13 o\m, 0 .24 o\m, 0.35 o\m, 

0.47 0|^0|CK 

(V) M(5): (a - 0.05) x(b - 0.05) >0.08 

M(5)^ n\ 2 2] ^MO\\ 5lO]M ^^2| S a|oj°| *H£|Aj ^ -^A^°| mm)0\\ 2.\m 

S, sm[(a-0.05) x(b-0.05)]s| 711 a}a| (o| ^, R ^*|sL q|SA|?|7|£ f»7h M (AT1 )o| 3d 

S ^EKJcK d^*^*^ a^o^ 0 .35(AT1^ 2*2.673), 0.52(AT1^ 3 3.5°C)2| £o|ch 

0| #7| AI( 5 )^A^ & AT1 (xi| ! o| s.&an^ *}<3® r SAp|7| L||Y££2| n\ g,^^5}5}?H7Wl Si^h 
SIS ^7|§^ AJ A | 01 |o| l^Mth n^5t £ 7 oil L4EW°jch 

£PI *1| 2 S| £*W|0|| SiOiAH ^g^AHo| a||i(AT1 °S &AJShS AT >1 .5°C)^ *l| 1 S| S| B||S(AT 

>2.6°C)0|| b|SKH, S|Safl7h ycK OpA^ XH| 2 S| £&*|0||A^ A>7|yjZ|AH°| |tAh # -o sfl^4fl| S ?|ZL, 
0| & ^S^go| o 1 o| £ x^|o)| b|§^ °t?J °tEH£ ift ^ Sl^i ^fe 2 AMI 

c^o^ Api 2 o| i$3 ^| # ^ 7 | o| & ^^i^h ^ahc^i ggtm. 

^7| iA^| - 7 |n h o| aa | S o|| £ Q| 0 | JTl^Ejoj o inlj 7 |n h o| 5 d Jo] | ^ah # ^Si^0| K| 

5!0|CK 7|q|n}^2| APM4AH # S^UPI ^|SHAH^ OISOII b|^0i S^2| 3 S>| Aj ^A^# ^71| ^ A^| Al 
(4)# e.^^711 ^fe ^d0| 1°^, ^S^AH ° ^o]^ M7\ Al(5) # n_^ m |o 7[ Si 0|«^ ^0|, AH| 2 °| i^| 

oil ah ^ sS-o|So|| ^a^Ajo| b|| 10 | c^7| ttH^oii o|^K ?A°m L-l¥0\ ^SW. 



^Aj > A^| xi | 2 °| Al o| i^ M | ol^ Ai r 5S o| ° §p| ( j ) oy ( M ) o| o tE H S i*h & cK 

( i ) *q%m\m ^ §7h^, ^si^oii ^S7wi(x)» £^7hi(y)2^i *iiom^ 

^□joi ^^0,1 iAH S7W # mn^, ^m^m ^ a °^ ^s 7W °i mnmxw s.wmw °pi 

Al( 6)# n}^5h£S X SJ Y » *\\0\fi[& ^*l|AHo^- sp| (J)^© ^ 

© ai( 6 ):(X-3) x(Y-0.5) >3 

a^| Al (6) - xi{ 2 S| £§aW| SiC^AH ^AHo| S SB| |^( AT > 1 .5° C )# AJSA|7|7| ?| & X S! Y S| ^7i|AI # § & 

P ^A|[=(x-3) x(Y-0.5)]7^M ^ @,^^o| °jo|A!ch af^ ^ AH ^ g 7 o|^, 11 o|^, 15 
o|a^ 30 o|a^ 50 o|a^o|cK 



u hH |^ ^n_ h m AjAp|7|°| S*||^AH A[^E\JL 7\^M nj E2^ §£ ^# iB^h^, 

P =^*|2| u^&A^o^- 240, 200, 150, 100 £SflM^ ^0| 

#7| A|( 6) o| *|| 1 o| f= & *||0||A| §*h A|(2)°| Sh&*|0|| a|SK>j 0|^ X|| 1 £§N|0]| b|^0i Xi\ 2 

£#*ii2| a^^Biiie *m ye o tE H -E. i&m^ ai^ misoicK 

© ai(7): 4 o /o < x < 15 % 

= AH§7W|S| X e 3% SfllS 4% 0|#o^ %0\ &&S\C[. 01 7 1 0|| AH r X > 3 %j # 

&^e, #7 1 *|(6)#em5p| ¥l^0^0| A|2| *}ttj°| 7||^oJ (X-3)^S(I)(> 0)^1 ^d0| S£5h7| misoicK 

^7 1 X -I ^S^S ^AIOII, ig- a|*]|°| ^(£&Aj_ S?J^#)# ^M^7| § 

§HS 3% 0|^0||A^ 7|CHE}^2| ^ah # gj# ^ S(ch td^xj^ 3 h& ° 5 o /o ^ 7 o /o ^ 8 o /o ^ 10% o|cK x 2| 

A^° ^ a ^^o| ^|0||A^ ^«S| Xi|*h£|A| °^|o}, 15% 0|M 0 | £| g i^0| L[«p| 2 ii^^0| ^ «2J 
£k#^0| ^&CK CC^W, £&Aj= # iE i*h At & o 15% Q |n }j 13% _ 11% o| - 0 |CK 

© Y> 1 A m 

bh« E q|o| E q| = 7H| Y ^, 0.5 A m 541 ^U, ^k» ^SW. Op 1 0)1*1 r y > 0 .5 A mj • & 3d 

e ^7 1 M(6)m E^p| flSWt o| a|2| *-^°| Til^oj ( Y - 0.5)7h S(iE)( > 0)SJ ^o| ga^7| n^o\c[. 

M7\ Y S| Sh&e 2P| *|SH §SHS y 7^ 0.5 A m 0|^0||A^ iAHxpWI* # 0 \ ^[t[0\E. 

7|DH°}SS| taS4t 2* t fl^. Uh#5|& Sh&e 3fm, 5fm, 7 A m, 10 A m S| £0\c[. 

£E&, £P| Y s| a^° ^ig^^sl SW|o||a|^ ^gs| s||&5|x| SMSh e B*S SAp|7| ^m\2-\ 

# £|E^ZL SIZL, 0| §£42| ^|A^ 7hg^°| gO||Ai ; s S | ^lj7hgA|0||AH £^°| H^0|4 ^ 

B|#S| iBjShS 50 A m 0|^(Mch UHTSI& AH^ 45 A m 0|§K 40 A m 0|§K 35 A m 0|§K 30^ 0|§h)S 

^2&7^^#^b|#4 §A|o|| °- &iS AH £ » M §p| sf\w*\£# 7 \Y m^2 m 0\f;Hu\&^&M&€: 
U m 0\t[, U[^t[7\\^ 10 A m 0\t[)^ Xl\0\t[± %0\ 

( ii ) *q#m\ 0|2J2| S7W» ^ S7^ °tE^ 

5S£ D 4S| ^0|7| ^|^0i *^S7W 0|£|o| §7WI» A^^ ^ 0| §7^1^ 01|# 

Ti02, Aila^m^^ Ahs h§j Ah5 h ^= Q |^ i ^/4h^ > A h g W ^^ # = - oi cK o| f^1f #0|# A^§ 

& ^ SICK 7^M^#^I ^S7WI# S7^hO|i #ch. Ap| «^£°tS| E^^|^ 7|DHe}go| ^ a ^AH # 

^# ^ Sii^, A^Sufc §7W|2| ^#o|[ ah^ & E nt = 7?||» § & - oj-di qj^ 5 ^3 0Am ^jol 

^|ah o^- Ti02&ei^l a °, i^go|| A h g hE |Eh g q|at 50-70% E^^|» ^ 25~30 A m ^ ^fc 

^do| ^a^cK D||#Bji «2j^°| io|#Aj A |^ aj #[[ ||o||^ai Mel|o|H(flake)## ^^5-30% §7^1, 
*f 5~30 A m ^ S ^d0| ^a^cK 

0NA1, e ^S0|| ^S£|^ AH| 2 2| £&*||0||Ai r 0 |S2j czojj o|| D^M ^ S ^7| r 0 |nj°| ^ 

APM^AH # £^P| $\Z[0\ ^E D 4°5 & SS7h Si°>4, r 0|ElS| i-lj e 2 2| £&*l|0||Ai 7|DHE} 
go| ^AH # ^ # - ol - & Hh HA | ^^^0^ & |o - oH Dh A^7| XHI 2 2| tA^lo], - 7 |n h o| o|njO|| ^ 

0| AJA|H|A| r 2jS£&7 J ffj ° Sm=|X| ^X|oh (i q|oH- g n h o| Aj £ |Aj ghA^^ 9f 0.04 Si, 7|DH°}So| A ^ 

71^^^ ^# ^ Bl^), Al( 4)# nh^ufc & °j°|°| ^gf ^ XiCh 

S7^ nj ah^ S | o|S2| S^S ^ Si^k *ah §7W # Ahg^oi o|as| setg 
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P ^*|7h 0 n\n[)0\5.[E. Sat^Sl AH£|Aj gj-A^o} *UCH&C^ 7|D||e}s°| Xpiyj^Ajg SkM*^ Si^(S 

6 2| No. 1 S! 11 # a-s). 

#7 1 *PW|» 2^ S7^M £°t^7H|» ^SS?|(2f 2.5 A m 0|#)^ x|| oj & *|| S# - oi cKs 6 

si no. 3 si 7 # &^). s.n&o\\ m^-^ ^A|n|°^i ^# ^ &pi unsold. 



^|^o^- oi|# #o| i^gAH-xi^AH b|5!^Aj°| Ma|o||^E||2 7i| ^x\m A[g|3^ ^2.5,«m 
o|^, £ ii-goil £^£|^ AH| 2 2| ^Mo\\ 5lo\M sS-o|S2| i^iS H^sfe *AHS7WI/^ *PW|o|| 



£ ^§o|| &&s\±; xi| 3 2| ES^£ 5°S, ZL A|S^A1 *p|A|lM00QO|^# ^gshu Si 



oi 7 1 oil ah *p|Alth°| o|^ ^ch 



ES-y ^§g-*|SAi □|Sb|A|Sh^x|| r^aii^El-EPj , =S«£n|5b|A|S|-*ro| 2 fe^(ffSt) HSH(MCP-TP01 )* 
Ahg^SW. ^§0|| °AO\M^ = SJ1S| = S ah M ^o| A ^o|o|| J=aj| 0.8mm, H7| 20mm ZfS| §£^|E|7|- 

AiS g^SW 2 S# ^ZL, gA|xH°| 7H9(Q)g *gsfacf. 



o|2^o| £S^o| ^5!-£g-*l*27| flsH*!^, IS S!/te o|gs| £S|#o|| £S£ S (filler)* 10-50% & 

2j0| SS^CK £E*h, M £&x1|t X|| 1 S| 2 S| 7\&2\ £E|°JO|| E.^0\ *l ^£ 

s g gj 0 |as| #gfoi| £^ah i|Bj»*pM^ 2# 4 s Sizi, gso|| flaWt 

CHI "EJ- £2£ SBj# S7|-5|-Oi£ #ZL, 0|0|| °|S|| ^ SicK 



01 7 1 oil AH m ^go|| A^§£|t EJjo H&lSAife Ag, Zn, Fe, Ni, Cu #2| ^E.NI(mti) ; FeP #s| 

# ^ 2i^. n §0||Aii ^§| ^jo Nj 0 |D|.. ZL g^o| M S | ^§£|A| o> i: o^^j. £ ^AH # W 



^7 1 ES^ SB1°| i^S^^^(Ma|0||^E||2^A|^o| m| 0 |^A| 2| Oil, Sao|| Ll\3.[ 7[ 

MH, at *;ti\Q7\n\ Si ES-y S^i s Saoil ccha.|- §7|-S|t S7^li i^ h # S^^fe ^t S^t 2|n| 

100%(ZLSt &&)o\\ 10-50% ^ 10% o|e}o||Ait 7|qie}^2| 241 ^# ^ Bl^r. 

71|t 15% 0\M, z-m a[^ m \ t 20% 0|M M ch Hi H^^Tfl^ 35% 0|^0|cK ES A J SBl°| *^^o| 

50% m 7i-gAjo| Ai^&cK tg-^^e^- ^o| gi7^Aj 0 | a^^it y?|oii s °oii 

t 45% 0|S^ # ^0| ^g^cK Mc^ d^B^^|- 40 o /o o|^, Di^ d|-B^^ 7i | - 35 o /o 0 |^0|cK 

o|g, ^"§21 i&Al|# i^ h O|| DHuM ^#^ C K D H^-, U-321 g2 i^^^ i^2| 

^o|| sizi, o|2|°| 7|5ho|| sH M &t^K ^aw, ^So|| o|§H|t 7|nho^t 
© ^s^o^t ^a^o^- yjoj^e, i^ae, 37101-oj^^nh (EG), Sgo^i^^nh( G |)^ 

S§o^£^3(GA), 5% Al-Zn S.^HR, 55% Al-Zn i^^tK Al #2| ^^e^^5#2| = 

L-h gA|°| ^^Hh^s s ^ AH§ e ^ ol - sjcHI , © 0 |2|°| 7|Dh j ^l^jo^- Ajx^ ||aH , H^Ol^AH, A|| a^°| 

AH#i-&^SicK 0| f, H|-#5|& SixjAHol °^&^7|nh^o| ^^s, Ai|a^m 0 |cK 



^7| © 2| l^AIAH £t A^ ^uva\ m^M %lM^ m &hai H^m|0|E^am oJ/4 g ^a|^o| s 

°lAiB|# S|0iE #A|o} : ZLEi^ tH^m|0|EA-ja|5!-^^nhg A^^O^i #ZL, o| # oje! ^E^i 

& ^ssi s^imoii i*^cK 



o17|o^|a^ tasni|o|M*|aj&^eg o|s&& BfS £S*|s| ^goii q|^ 
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Ytf, ?\&^ B_m^\°\ t[X\X]E]7[ S\0\ &U 5E&, ^Si^^i IS)? gJS*l|* Rich. u 

H_h5jo^ tH^DllOl E^a| S ^oj L-[|AIAHo| TH^&C+i 9*3*1 °1<H, MHg S^2| gh S *||°| Ahg0 | #7[ 

^upi misoicK 

op 1 011*1, Ap| r 3S ^ B | o| 5 W ^a|j ^ &&s\x\ g^n, §^ a^h|^ gx|°| ^x|^a|# ^ #cK ^a1|*h 
elttS^I, ^a|7p1|, El^l, #°| 5hx|*|Ej» eH^°^, S^KH Isfe ^do| ^a^ck 

s*k gh S ^A^ ms, w<an ws, oiwsn §^g, ^ 

7|sh&g, *H!2^a|oh#, thy/4, sal-BjA^^ wg> §^EnA hS ^| wgj am§7|| shfhg, Aja[7^g*1l# 
# # ^ &U, o| #g E.^°^ a-^ ^ Si^h. td^xj^ 3^ Aj a]?W | s^ S (o|| S f^, ^oiajn 

&^B|^h oj^a^l sh&g, o^A hS7i | g h&g # a|ojAi S ^| s^g(oi|# Ea|Ma|^A h o^ D |- #) 
4°| a-go|Di, Ajap^l s^g ; (^A hg7i | wgj oh°!*4g?|| s^g ee^ M a|^A hg7i | ^*hg)g ^gb|#^ 
0.5-9.5 : 9.5~0.5(Mc[ ± 1:9-9: 1)2| S?|o||aH g§S 3do| 3^^. o| aHJc^h^h, 7| 

L\\nj^a\ L^AIAH^ 7 ^AH H I= # - Si C K 



o| #°| ^§*||^ a^|o| 5 W ^a|o|| MgtWE. 

A^| ^§aHJ°| A^0|| LL[B[ L\\MM ° ^ME|X|n>, &@ §7N ^ 7[gAH 0 | *) 3^ ^ ^ £ o^El^ Si c h 

aa|^oi £ ^so||a^ y-Si^l ihahah- m S | ^x| §y 7^aHJ°| 5 *k>|| °s|5&, oi|^A|yAH M a|oi|^Ei| 

S7j| §y/EE^ E||^£*||» ^2)o^ £ oj & Ma|(H|^E|] 57i| ^A| gj 7^|(d^^ 7i | - 0 |±A| ohLJ.1 0| M^l ^ 

a| §y/R^ i^EJTll ^*l, Mc^ d^Ai^ij^ °^°| as) ;: s^KH a^# ^o| 3&^h 

o| #, 0H^A|uiAH=a|^|^Ei|s7i| s| n||^^£*|* £21 & Ma|^|^Ei| S7i| ^x\(o\\m # D J, ul^Hlk 

A : : ^A°^ sgie gaNI^Eii sTii =^x| sj- =a| o||^ E|| 2 Til ^a|oi| u|?|-ol ^aiah gj £stas,^o| 

0|±A|om|0| =7% 7^AH & M ^ §(7h g*o| °|D|§U, *7|# AJA|0^|A^ 

AH^ S Ais^|Ai°i h^h^ a^hsu si^)» 7\n°\, o\o\\ &m\m ^msws. ^s ^ 

Si ?1I 

g,^ XII fit S§5|£^ DH^ ^AIAH # W # - ol 7i | £j cK 

^ ^gOllA-l^ A^| o|^A|oN|0| =n 7lMX\\ % I^EJTII 7|IJ|f E.^°^ A^^i #X| g§5^ 
7^AH □] Lf| Al AH -g. & * S,tAU|^ - ol DK ^^o^- 0|^A|om|0|E7j| 100 ^ ^0\\ ^t[0\ %B.[^n ^ 

x\m 5-80 huysJ rn^rn ^ol ^ahei^i ^a|7^ 5 a °, ^l^^fii l||aiah # ^ 

# ^ Bli, la^Tll ^x|7^80 y^S, o|^A| 0 ^|o|E7j| ^|s| S 7WI s|& a^h ^s^PII 

St°^, 7|qiE}^2| 7^ah ^ # - oHch. Mch u^xj^Tllt o\±A\o[\4\o\=n 100 ^^Y<>l| 

oi 10 o\&, 40 HUY o|sK Mch d^Ai^- 15 o|a^ 30 o|^o|cK 

s*K a^ & Eno oo"tb aS*1l, *^S^WI Si ES A J SB1°| b|#0|| DHSHA^ 

r i^^gj oil ah ^g^K 

0|fih ^ ^# ''I no, S! 7^0| ^|Sjo^- L H Aj AH o]| ^s H a^ 

JIS-Z-2371 0|| ^E\0\ Si^S^YYAlS LHAIAHA|S(M7K««lit,®»A14Iit,lt)(72 M1})0\\ Si^Ai°| £|^ 0 |A^ 

(i^ h Y#w, ^(2**3 ) ^)S| □JAH^OI 10% o|^(Mch 5% 0|Sh)» ^0|CK ¥ jo 

a^s# 7[UM ^§°l flKH^uKons SS, i-HAi^ %tMo\\ ^s*h la^Til 7^|# e.^°^ ±^ S 

aS^o| c* xm ^o^^ £Bt o|o,| iQ | (tJh B^^ 7i | - 3 EM£o 4)§ M A \^ 2 g t o|o^ ^ 

^#aHS^h^i &§^oW, a^4M^7h*&A|S [JIS-Z-2371 oil fl§£|oi Si^S^YYA|g m^i 

^A| S (120 A|^)]o^ £ £|^0|A^o| □jAH° 0 | 10% OlSKMcl- HUTSISW^ 5% 0|^)» □h^SW ^ 
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S*h S^H^g Si Y^h^h Op 1 011*1 r i Q|m^ j £ v 7 [^M J E r 7h g*o| £ | 

£ho| YY^Wj Y *jo]|A| gfg °lx|o }j ^ ^go||A|Y Y°l r^gA^ o)| q|^o| rjis K 5400 o|| fl§ 

SiY ^^HA|So|| &lo|A|°| H^a^SlYj i^37Mm*|(Y fE&*UY£P| ^*^HA|go|| &lo|A|°| 

h=hy^ 5 oi^k mm tj^^i- 2 7H 0 |^K h^i^iiy o nm em&M), r £^^j y r ?h 

gth YY^I i^^^j °^ S7h^Ji SiM. 

nail, £PI Yo Mno, £^§J*tei Si 7^)^ oh#Bj ES^E ^flsfi ^Y g^lt E.^o\\ ES^ Sb1 
»SW D J #21, o|o|| ^S7|7Hih#ioojao|5h^fl|<H^^ai^. ^sesSAj S ei°| d^xi & ot E n- 

^ 0|CK £E&, £^#0]| E^Aj SE ^ # *p^E l-HAI^Ol 7H5h^C||, £^2| S|°|-7H|# 2 A m 0|^o^ ^ a| 

^ a§ = £| £&*l|o|a^ H j= s &Mf Y siM. MM d^xi^i - 3 Am 0 |a^ my h^^i 

Y 5 A m 0|^0|CK =L ^ 12 A m O^KMM td h^*| §h?1| Y 1 0 A m 0|^)^ *i|C>l th ^0| ^a^M. 

o|#, tH^d|o|E^ a | & ^n h# o|Y*h Y ahg i&*l|o|| qishoj ^g^M. 

a|^;;W A^g^M i*pi|Y 7|Eho|| e^o| ^a|^i EhSn|°iY£o|x|°h, y ^goi|A|Y cw n ^|oi| i^o| 1 

1^21 0|^ H|Y£ S*K|^AHo| ot E || E i& £|cK Y°l, Y ^gO]|A^ L|| (jj^^) gj LflX| Sg (SfgiRX 

ft)2| YY^Oi Y H eI°I *4HE.Hm AfS&l^, 0| ^AHi^Oll HELMH|°i# AjA|t_h 2 # M^ h Y£°^ 

2!0| 3&£!M. S^£^ §Y^?ilM 4A«o^ £#£|0| op| nj =0)1, X|S0| Y0|| EE|7| ^Cfl ^ 

Y Eh*j# ehm 2ioi £|YY^o| x\*[t>[±m, aaMn|o|# g^^S l^|^o| 7HAjgDK E£&, MY ^i^oii g 

0| ^MMZI ohOii H a|(HJI|°t# AJ A |^o^ 0 | g 0 | Y0|| E|A| °>7i| £MY &SE SiM. 

opioid, 7|q|^°| ^^(^^/Ap|a^AH)# °x|^ahs l[| |§ah □! Lflxis^g 1H^|?|7| ?|s«ah^ aa|cH 

i^o| £Qt = 7HIS ^M^t ^0| §a3hX|n}, 0F#Bi ES^E ^td|A|7|^ g^0]|^ 0| B_R\0\^ 

= , £^0]| SBi» S7hSW £&*|S| 3^, ^^/Xh7|yz|^# ^|^AH ££*h L\\^M □] 

MI^IS^sl sis^l ?|SHAH^ aa|(H£ets| s^tHI* 0.1 ~10 A m s ?jo| 0.1^ □lefoilxi 

^ LHg^ SJ LflX|S^S| ™§§ ^« ^ §1^. Mch Hh#5|SW^ 0.2 A m ci^ Uh#5|SW|^ 0.3^ o|^o| 

^. Eh, iO A m i2fSK>1 ^S^l uHgAH^o| mA^ s ° a^siHS, n|^b|§o} §7^ a 

^l^0| 2P| m| S0||, Zl 10 A m °^ ^ ^0| #Ch Mch tdH,^^| t 8 A m 0|^K D] ^ ti\^t[H^ 7 m 0\t[ 

o\c[. 

E.m\ ES^j S Ei# *}llt[± £&*||2| 3^, ^S^/xpi^^AH^ oh#Ei °t3L*h E.£! o "B" ^5^^^, 

L H So Si M|a|s£2| ^o| ifisfi, zl» °| §H a-| ^ aa|o|i^o| 0 .1 ~3.0 A m °^ ahioH 

# ^d0| ^a^cK 0 .1 Am □|e}0||A^ LHg^ ^ LHX|^2| &aw S# ^ # - on cK Mch U\Bmz m ± 0 .2 A m 0|^, 
ci^ d^^ 7i | - o _ 3m o|a^o|cK £h, i^77)|7h MY Y^YEI, iS^oil MAPI mi soil, zl 3.0 
A m °^ Sht ^d0| dh^^ cK Mch d ^^ 7i |- 2 . 0/am o|^K U^^il^ 1.5 A m 0\*\0\z\. 

A^*h Hl-fij- ^o|, CHI Ma|ol£°|# oi|^*h 2 B ^H^i £°tE.^°^ =l^ E^i^^oll u| 

^ho=| , 2&m\ %^M^ ^ aigaf §a|o]| o| Ehgioi^oilAi^ ^ e - ohoh^ lHxis^ ^# 

^ Si^ Soi|Ai M a|oHi^H| gAjo D[ | = °suhch. 

OPIOID, A^| HaM K|^# ^^ h - ^X|^A|t J|§| thAH£|X| YS&^|^# g^^- ol- - S¥ 

il^q. ^I^°^ OhHlTil ^X|, SBllEh^l ^A|. §a|MB||S^I ^A|, =E|0||^E||S7)| , #^| , AJ £| 

^ Til ^A|^o| - X | nj 0 |# ^X|o| cc- ^A|^# # ^ Si S*h, HB| 0| ^ ^#0||^ ^ ^§ °| 5hg 

# SHA|A| sfe S SI oil AH 7M, a^, g^|i=2| S 7W|» §7^£ #M. 0 |0|| C^aK i^l Si 7 JE§§ 
^Til 5§t ^ SiH, ZL ^4 S U ^01| D(l *h L\\^M (mm , mm cm ^ ^ °I7| miSOlM. M ^go|| A^E|^ 
*\\£.MlE i^ h §0l| gAj A^§H|i, Ap| ^S^71| ^|# ^ Si^Z ^J0|a^ *hSH|X| °>i, 0^ l^J 

Til 7hJHAH|, M^ol^AiohMiolE^i 7|in|§°| ^hJHAH|» # ^ siM. 

S*h, A^ & ^ ^S2| i&AlN^ 3B|O|E D 40| Oht! £5t0| aJA|^ ^-kP^AHo| i &£ |X|n}, 0| g° 

oil^ a&ME D 4§ ^ah^S 4^a| §y S^hAH|oi| Ma| 5,^o hs = o| o h s^ # S7htt - - op K 
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Hsu, y ^soiia^ i^g^^^i m^oi ^*p r *ii»3 ^ si es a j bbi» i 0 ~5o huy 

Y £S5^t£ Y ^S2| S?|L||0|| S9@Cf. OPIOID, ^AH S7W |o| o7H (d ^^ 7i |- 7|YM^0|ni, 

5~100nm ^ *l|Oi^ 3, trYiW i^Y^I £WIY ±|2| ^7||» °}^# ^0| ^&^^) Si S 

Bj2| aaiupo^^i^ Ni am *r o|ch. y o|§^j, Si i££o| 

Y Si°H^ Y°l *jxp|7| Y*H§ 2PI i^A| sjsjsi Akgih Y °jcK 

£E&, 3.m^n mmzmuMg ?\m\ ^ssi^ss^g^, oiiYAie^Maioii^i^i y*i si/sYmi^ 

Yi*|# i£J& MB|Ol|^E|| S7« Y*|» 35 HfJY 0|^(tdhB^^ 7i | - 40 ^af- 0 |^, Dj Y d|B^^ 7i | - 

45HifY0|#) J ^Sxi|#2~25^^Y(u^^^l^3^^YO|A^ 20^^YO|5h; CiY d^xi^i - 4 xjb^ 
o|#, 15^Y0|^), 7Ml1~20i^(^^l^2i^ 0|a^ i 8 ^^Y0|5h; ciY d|B^ W |- 3 
SiY o|^, 15^^Yo|sh), 5^WWI#3 H^Y ^rSi Saj* 10-50 ii^Y tY^rY £^jt£ 

Y ^S2| S^lLNI ifg^. 0| g, 7kil*l|°| tdhB^ & 07H (HF B^^ 7i |- 0 |^A|om|0|E7)| 7kH*i| 100 H g 

yoii qi^hoi i^ej^i Jtn*\\m 5~8o ^^ysi m^m so, &\ ^ SB | 

o| d[BW & o 7 jH o|cK Y ^S2| olSshS, g> h S£, ES^, 4H£, i^Y£ Si ?r 

Y ^S2| *il^Y g^oil m^ol ^g&cK Y ^S2| i5WIY £p| £Y# trY^rY £S» 

gX|°| £Wgo^ 7 |n h o| sS0 || Zd^A|^ - o jcK E& dHg]° ^| ol X | o^p^ ol| 

m m D A i D J§ SSS^M Sao|| tg-*} jja|(o||# jja|, h^d||o| E^a|#)» & ^ 

a|7|Y 5^#S S Y Si^. ^Y^l ^^^o|u^ ^a|u|g, #*^o^ yvo_ m u A m^m d^xi & 

&E, 7|Dho^ Y^l£&^tWl&^A«^)#A^^SYO||^ ! ^X|S|St4S| a 5,^ EE± LHAIAHo| stg 

x]R\^M e!^g*|Ej asPHo|Es|Ej# ^o icK th> 3 sm|o| e^bixhoii q|snx^ y 

A^#S| ^0||AH aSPHO|ES|EjA|S| Cr Y^^S 35mg/m' 0\t[S. ^X\\*t^ 0 1 #cK 0| 

Sfla^, SW(TJIS) asmioi e*| ej goil Als| a§§S§ ^j^lfi- Y Si^l nflsoi^. £E&, #a^£| asD||o|ESia|x|| 
^ Saoii cci-ah Lfl^a^(»*ffi*tt)o|, 6 7h s#o|| [t |a| ^g&asN sic^Ai x\tm± 

a&o| 2iA|n}, ^n|0||A|^ §#0| 2|fl|S|7| [t«YO|| ^s| L-||Yi^O| °|^£|^ ^Y Bl^. 

a^^#&HMHa|°| uw^a|# |aE]g, ^^b^|o|^, gA|^a|^#o]| o| §H aj A | &c ^ tH ^Dl|o| °| e 
S-aHI » ^# Y Si^K 

Y ^S^IY &5)5! mseHB SaP|7|Y#°^, o| £jAp|7|Y#^ n 2|W2| SY ^Y ^ 

Y^h^| ^Appl Y^HS ^AH £M ol- £jAP|7|Y#i ifS^. M 7 | 2Ap|7|Y#°^A^ C D, LD, 

DVD, CD-ROM, CD-RAM, PDP, LCD #2| gM7|^xi|g ; ji-j^y g = e| (personal computer), 7^ uH bd 1 7H| o| eH (car 
navigator), 7| AV(car AV) #2| S7|-S^-^^fll# ; H^e| (projector), E jBj|H|^, 71|gj7|#2| AV 7| 

?| ; ^Ap|, HB|E|#o| ^A|7|7| ; Oil 0| ?j AJ£|7|^°| ^ ^ _ xi|0|^ 7^^ A|^ D p|, L|^ §i = - 

s*h Y ^SoilY s|gn h o| uhrt^g @7M^Y %7\ SS d Jh| ^Y ^Y ^YY 4^1 h|§^|^ ^£ 

E|i, Si A^j^ £[i|X^ ^KffifD^I A^O||^ ^*|7h^*|E|i, EE&^IMI -o hYo| |- 

&A|» ^A|& &A|i Y ^gs| S?|Lflo|| i*^^. £1?n q|so||o|cK se&, a|7|(^ft)u| 

g^7|#o|| Y^H^I-Y u^#2| si^l^ni, t||o|EH# g# Y^l°^ 4^1 ^ISt^l £p|^Zd°^ 

Y E 1 A|£h^Y H j5^f ^A|*h^^ u|b^ & otEHoIcK 

o|ah ^ &a|°| q|so||» i 8 Si i 9 oil L-lEWSi^r. o| #, £ 8 ^ ^*l|2| a^^# ^sY^ls YY^ °^ ^ 

%n &ai°i 7H^£» ; i 9 y ^2 y*h^ & h a^ s^r n^m aa e. 9 

oil °|upj, £|7|o|| g 9i &*\t:[n x\<E+m Y Si°H^ Y§^h. SY, o| #°| &A|Y qissjej o||o|| x|u|x| 
o| #°| #A|^ &S£|Y ^d^ o|l|d|. 
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#, am +±^^m, (2m e.^*h, om (4)^ 

^HC^HtH), (5)t ^£#*|0|C+. M ^goj dhogAH 5*^5^^ olo^ a ±g nj 

Eha^H(2)^ #*||2| THE Oil i= ^a*ll(3)7K ^*UMI q|^§o hY0| |- ^^1(5)7^*^0! o, ii &A |o| 

sj^e H o^l(4)S aoisich ^§^711 ^ S °^ #7| ^*l^ IS^^ 

a &eH» £A|& 501 5E 1 o|cK 57 1 5s> Y*H^ sp|» A^h# - oi - ^o|a^j ^«s| 

*i sfedi, oil* #s t^ii, ^mn, ^^§£ A^few. 

57 1 *2S*|(5)t Y2I ^Pl S£l fSt ^ Si^ #*|S, o| S£t *Wpi| ^| §H AH n $\ 

x\m*\mm\ *\\0\f>[±7A0\ 3&£!^h ^*||S|o te a-^OII Aj A |£ ^*H(3)0HAi, 7^5^11 nl^Si^^^(mm) 

S L ; ^S*ll(3)2| *l3s!MS S ; ^*ll(3)o||Ai =S&*I(5)^a|o| fe0 |( mm )» H T; ^3a1I(3)o||a| K|g^|(i);;W 
-I feo|( mm )# H ^ S!i# nil, o| L/H = 0.7-2.8 : S/H2= 0.25-4 ; HT/H = 0.3-0.7 2| ^7i|# *\\ 

0\f>[±?lO\ S&^CK 0| #°| S^lm^OH^oj, C||0|E|o| §°j£(Sg)^^5^7| unsold. &^£ioo|| 5^1 
L, S, HTSi H fif°| ^7i|# iA|^«cK 

0|5h, ^A| 0|| 0|| o| s y M xWo| 4^^A|o|, m\ AjA|0}|^ £ # *)| t^fc %0\ OW^. £ 

-I £1*1 # sfe S?N|a| sa-yA|^ H - m ^go|| jttgcf. 



i ^A|oin ~ 4 ^ ^ ^soii ^g£i^ *n i/*n 3 si wo\ ^a^s §^J° ^ ^# 37^ ^ 

o|ch o| §, Aj A | 0i | 1 ~ 3 o 7 |n h o| aaj^oii ^° oto, i=L# E5 ^2, ^ ^|°| 5°gi^S S^^i^ 

& £&*l|0|| LU^Ol AjA|& ^0|Di, ^A|0|| 4 ^ 7|&£| Sa|S0|| £S2| §^ S3*KH JEB|30|| 

5A^o| ^£ D 4i & £&*l|o|| q^oi ^A|*^0|ch 

^A|0}| 1 : AH| 1 °| £5*ll(££!£ SB|S| S7h^)0||AlS| &&&s\ ®7h 

£ AJA|0||0||A1^ M ttgolj AH| 1 °| £5*I|S| SPM^Ch 

^Aj i g7|0h?j£WB(B¥»ll 0.6mm)# Sfl, SElSOII S. 1 0|| ^§^°| ?^M^(@^SJS 25 

nm)# #^ S7h& 5LS(tf||0|^A| EELAi MaNI^EII E.^*\m M&tfcL, 7m*\\2.M S^SJ^I* *, 
(mnmJL, ZjStW No. 1-23 S| Z| gA W 120 Xl50mm)» ^llSSra^. aa|2, b|If ?|3M, £S* £S 
^A| p>° <=L5=5°| S n h# o|Sh DfS7W£ *|EjSha^. 

o\z[^o\ ^OH^ 4gA|^o|| qiehol, i 1 °| 5*l» o|§^oi, 5#& sj2|<d(^& : 4.5-1 5.4 A m)£| 

^^^A^# AT1 [NO. 1 ~32 H| Z| gA|XH» 0|§& ttHB| gifi^ td|JH0i|o| gA|X||(°£5 S5)f 0|g& lfl| 2| a 
£2| aM»=S^S^. ^£|^ ^A^^1Q0°C ^7^&tt«S| D||0|E^ 200°C ^ 7h«& lfl|2| d|0|E|» g7| 



s*K AT1 M ^S^o| ^# u^uHxioh^ ^7| 7|^o =i 5d^7^«cK aau ^ ^go|| ^ 



^A|0^| 



a^l^ ^l 1 




Si o! ah ^?l^fe °^ S7h 



© : 3.5 <AT1 




: 2.7 <AT1 < 3.5 




: 1.5 <AT1 < 2.7 
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A : 1 .0 <AT1 < 1 .5 
X : AT1 < 1 .0 

HH\m S 1 0|| g7|l,K4 ^A|0|| i 12 0|| 7^M^I S^h^(X)^ £°t^7H|(Y)fif2| £W|» ZLEflHSh L-^tH 



o 



Ch. £S #, ©, , , A Si ^7| S7h7|^# S|n|&c+. 
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in 

CO 



a 1 oil ah m Bj-goj oth # □}^^x| ig-*||(No. 1-2)^ SJ-ii^o| Jf|*Ojx|^ Hj-g, £ °tH# 
i*WI(No. 3-23)^ gj-a^oi ^^cK 



EE*h S0||^ L4EK4 ol X | o^iy ? ^ M eho| f°a tf Xj £ ^go| td^xl^ S^|(15%)» 18% ^ 

£°t^7H| Y» 1, 10, -\Qim ^ *W £PI A|(2)s| S?|l-H [= (X -3) x(Y- 0.5) >15]^ ^M5!jx|n} 

o| ^u[oi, ^^[7i\ Ei^ ^o| £^*!-S S!-°J^ni Xich 



^A|01| 2 : *i| 3 i*W|(i£!£ gEi°| ^)0||AHO| ghogAH ^Mo\ 



AjA|0|| 1 0|| AH, S 1 7\A2\ £2L|AJ(^| ^AH°^ 0 | ^0\X\^ a (^*l 2| ^A|0|| 1 fif A^-g 

& 3d 0|£|^ ^A|01| 1 JL[ ?±7\\ f>\ty S 2 2| NO. 1 ~2 S| gA|X||(120 Xl50mm)» X||*[^°l^. 



£S a(£S^ Bbh. *p|-) 



a]a|o|| 1 ^x\m 65% 



l^tPWI^, S^SS 25nm 2| ?^M^S 10% 



ES^ I^^i, °]E£KiStfJI*)(¥»ll 1#n, H7| 15~20 A m£| Ni • 25%) 



0\9.[^0\ t[0i <*0\*\ ^gA|^0|| q\t[0\, &B0|| °|§H ^£^(11^4.5-15.4^)21 3£g> h 4#, ^A^°| 

BEth #aH Zn-Ni th^£^aBs| sEj^oil ^ s& M BJ s| 8 g shin, aSoile} a flo|| EE c[a\ 3. 

E|0i5E^# SES-^tK^ 2 S| No. 3)» 0|§§K*| &7\S>[ Df^WS ShOj zf# @ WS^h 0| 

^AHS^^E|K|^o| g^o||Ai gsn*|a|s|-oi 5!0|Cf. 

zleU, u|jn# ^|^oi ^a|§w °£g.o| oj^oii i:Hs||AH£ n^7|-x|s §W zf# sgg g 7 ^«cKs 

2 S| No. 4). 

0| #2| ^4* S. 2 0|| 7|^^«cK EE?!-, £ 13-16 0|| S 2 2| No. 1, 2, 3 5! 4 CH| AH *[QjL[ qs\# u^A^ 

#2| ^l»aaHiS|-sM u^KHSi^. 



s 2 
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S 2 Si ^7 1 £0|| M Bl-gsl a^Jf □}^H= £S*J(No. 1~2)t S-A^2| gs|-# Si AT12| 



0 1 CH| b|SH, NO. 3e#Ej|2| *^^S( ? ^ M aH^o| aAH S7W | #A ^ W *AH^a|# Ahg*K)l|0|X| 

2# ^ B^h 



EE?}, SES-Bl^ StKNo. 4)2| a-A^2| 5j(fll)e 0.0016 ^3^^ ^ it asi^l-. 

^A|oi| 3 : *l| 3 £&a1|o||aH°| Si ®7^ 

m ^A|oi|o||A^ HaMK|^g^o|| §y LHg^°| gAi^g §j SB | §7N °|sh 

^ojsp| ^l^oi ^«ch. 



£P|o|-°i5E^eKeHfzfl| 0.6mm)# ^ , ZL S£|°1CH| 5|-5E5ES^A-^s 3 CHI 

S^£J3# 7!^M^![l!- j frif (X)^ fi¥ 10%] Si 0-40% 2| °JS^ Ni(^l 1/ot, ^ 15~20/ot)» S7|-S" £ 

^(UIIOl^Xl^ MB|CH|^E|| A^g^-IH, 7hJHAH|^AH ffl^e]^X|» A^g)# ^ °to^ ^Y^l- 

1, ZlSShOl 3 3 2| No. 1~11 S| zf gA|^(120 Xl50mm)» ^|i^WcK3a|CH£^ giw). 



2| ^a|CH|^E|| S7i| ^X\m E.S.ti[JL ZL *, ±^ Si ZlSS|-HS*| S 3 S| No. 12-22 2| zf gA|x||(i20 x150mm)» 
fl|SSra^(HEj(H£St 0| #, No. 12-14 ^ ££!£j S^°J Ni » §7^W °>°^ 0 i|o|cK 

o| s-h ^ h o| SK* £o]*J z| gA|xHa|| SicH, ^a|ch| 1 4 n[&[x\°\ "j|o S ^ah gj £*!£# oh#El, ^ 

7| 2g£^ l]\x\^m gj LHg^# S7h§racK EESK 5E2£^ 0|^°| 7|^°^ A^qjg 7 ^cK 

© : °t! AH, 1 " 10QO|^ 



ot^ x|S- 10-100Q 



X : M|f *m- I00£2i4 
[ L HHc! ] 

^3 110mm, @a|^3 °f50mn. 2| g§^S = B||^7|» A^I-JL, ZjgA|*HcH| HB||^E|| ^ e S aj a| E^Y^I S 
S&IfS £!#^ZL, 0|^°| 7|§°^ S7^«ch EES!", eA|^Z|^ ^go| Ha|o^^7K40,«m 0| H|£^ 

SS^ZL HBll^^e ^£ 40spm, B*l R0.5mm ^ ^S^. 



x : S^o| 

Z| gA|XH°| S°JCH| ^7^# 1 ^ q|(>) A|^o| sxH # - %7[t[<*C[. 0\t[9^ ^C[. 
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x : x|^o, s ^o| 

son, zt ^# s w*i 21 dim. 
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K 3 o\t[9\- ^0| ZL## ^ Si^K 



S^, No. 1 ~2 S ES^ BeJ(Ni)» S W*l **«|*j7WI(7h£M^!)2| S^£J3# SsH£J oi|o|x|°}, o| S 
^gjgoi s u-gai u|-^5|t!-a¥l(5~l00nm)^fll<HE|<H °tsth @, h a^o| goWni &lc|-. 

EE*h No. 3-11 S i^ h §o|| 7|^M^j Si Ni » S-^^t o||o|x|n}, o| g, No. 3-10 & S ^S2| S?J# E^l-m 
Si°H^, S-a^ Si ES^ ?m H¥ S^W. ZLa|i No. 10 2| iS^o| o|| (No. 3~9)o|| u\f>W, °&} *1 



o| CHI n\t\o\, No. 11 S l^i^l uHs^& &&(12 m o|s|-)# SJ7| ttHSoll i2^o| x^M4 

EE*h No. 12-22 S^i^ h o|| HaMn|°|# n|^«l-oi|o|c|-. 

o| #, No. 12-18. 21 -22 S aa|(H£°t°| 5E^tH|7|- Bj-gs| tdH^*i& &I7| ttH^oil, lHx|SS 

Si L H IS S^^h Eh, No. 12-14 S ES^ SB|# °p| GH^oU, ^ No. 21 S ES^ SBj2| *] 

7^ 0 | £ sh?h# ^#7| tt|| SO||, ES^ S^l* a-^^ No. 15-21 SJ 23 oil a\t![0\ £2AH 0 | x\ 

t[t[JL 9lc[. SEty, No. 22 S SBi°| |p^o| Oi|^, ES^^ ^S^MEK 7^g0| ^HhS Sh 

0 J5U SlcKS0||^7|X||E|x| ?>#). 



o|ch| td|§ho=|, No. 19 t aaMn|^°| £^7H|7h^- ^g£| u^^^g y 7 | ^soil, E *i£o| Si^K 
aa|ZL, No. 20 S HEi|o|ji|sh°| E-^mt £ ^Ss| h^*]# ^# 5Wi_p| mi °o|| lHa|sS S! 4IS£|o| 



aja|o}| 4 : *i| 1/*i| 3 £g-*||o||Ais| SJ £3^£| g7|- 



£ AjA|0||^ AjA|0|| 1 0H|AH gj S7W|S| SEiaal ghA^g OlBj7hA|^ gSH^J Z| gA|*|0|| flO^Sl gh 

S^g SI £2S» ^A|0^| 1 2| D|&7WS §M =§§h«cK 



S 4 SJ S 5 7|AH °| 0|^-OjA|^ gA|*||(No. 1 ~30)» o|g^«ch o| g, I 5 s| No. 19 S 

S0°^Ai Zn-Ni th^5E^2h©# aH E-l *h ^# A^-gu|«i ; 3. 5 s| No. 26 €■ ^3°^ Al EK1050)# M 

%*[<%JL ; S 5 2.\ NO. 27 S Seo^ CU 4§5f2l ; ^ ^S| gA|x1|S ^e°^Ai S7|0^i^nh # A | 

SSI-SCK S©2| ©¥^1^ 0.6mm 0|°i^. 

nalzi, ^|o|^^x|s ^A|oi| 1 jl\ ni^^i^ §a|o||^E||s^A|# 7^1^^ ia|^7i| ^x\m M&f>[ 

1, ^A|0i| 1 4 ^S S 4 SJ 5 2| Z| gA|^(120 Xl50mm)» X1|x^«c K 

^3 s 4 SJ s 5 oil ^7|&cK 
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S 4 3! S 5 0|| AH, M gj-goj otH # □h^^ £5*1 (S 4 2| No. 1 -15, S. 5 S| No. 23-28)^ °£§:£h 
^# 7W2 &U, gM^°| #, a Xb)0| a- °}^, S^gOl 3d# ^ ^ Si^h. £^#2| Ni » 

£p|-& £g-*ll(S 4 2| No. 2, 4, 6-7, 10, 13 ; S. 5 S| No. 16-18, 24-26)^ 



o| #, s 5 2| No. 23-26 S o|go|| ?h&M^S SPM^l, Sgo|| o|£|°| *PWI» SW01 ^S£^# 

g^A|£l 0||0|X|n}(No. 23 € ^E|Eho} *p|.^ 0\\ ; No. 24 ^ WE|Eh gj Ah5|.§g £f|-*j7|-& 011 ; No. 25 ^ ?| 

£M^!4 o^lu|^» S^S W oil ; No. 26 e Al MB||o|H(flake)e> iPh& oil), £ aj-g°| °?J# °jo 
^?|5hi SM. 



0|0|| d|s||, £ ^"S2| 8fe £#M(S 5 2| No. 16-22, 29-30)^ ^3^0| Jf|*Ojx|:n Si 

cK s S | s 5 o| No 18 ~20, 29 ^ *^°le> £S-&oi|o|x|o}, 7|q|o}so| g^g^o w # - oh cK 

0|sh ^A|0|| 5 ^ £ ^S0|| ^SH|^ X|| 2/AHI 3 2| £g-*||0|| CllshOj, ghOgAH gj Xp|yjZ|AH# §Aj Z|g ^AH# 

S^W^o|cK 



^A|oi| 5 : *1| 2/AHI 3 £g-*|| oil M2\ SI £S^s| @7h 



M AJA|01|0||A^ ^A|0i| 1 Oil AH, *j?h*||2| SE|E2| ^A|## #3±M?] Zf gA|*||0|| Aj 2| ^S^AH Si 

^A|oi| 1 2| d[^[^ o^#El ^o)| o| SH xp|yjzt^# S7^«cK 

^1^!°^ S 6 o|| 7|xH£! i^o^ o| =cHx|^ gA|*i|(N 0 . 1 ~19)# olSsracK o| #, No. 17 €■ 
Zn-Ni SMMeS *|Eje 5! (SB 0.6mm)# A^SfOl, ZL 0|£|£- SB°^A| *p| O^t^^tKSB 0.6 

mm)# A|§^«CK ^|0|^^A|^ 3.^ gMHE. UM0\\ 1 2f Zi-g M&|0||^E-|| s^x|» A|g^i, 7^|^ 1 S|n| 
t*!* A|§^ZL ^A|0i| 1 2| ^£ ^og aSShHSJlH 4 gA|^(120 Xl50mm)* *1|^& ^0|cK 



S-a^g l_|eN^ ah -E- spl ^PIS^^racK £ tfgoil 2 s| tg-*i|oi|A^ 



O, Sj S| £S*|* "0| £&*|0|| SiCHAj ot^^ gfa^g BhflSfe g^h^i si^K 

© : 3.5 <AT1 



: 2.7 <AT1 < 3.5 



V — * : 1 .5 <AT1 < 2.7 
A : 1 .0 <AT1 < 1 .5 
X : AT1 < 1 .0 

S*h Ap|UjZ|Aj-a U|EKH^ AT2^ 5|-7| ^S^h^^. AT2^ M ^S^0| ^# 




U|E^c K M ^-goii x-|| 2 S| £&*||(}||AH^ © 



,0 



—i ^nm r ^t} 



© : 1 .5 <AT2 



- 36 - 



C3 : 1.5 <AT2 < 1 .5 
X : AT2 < 0.5 

S 6 Si 7 o|| 7|xH5hS^. 
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R*r3 


No. 






! 0.9a-b 


(a-0.C5) 




a 


b 




x (b-0.05) 


1 


0.86 


0.23 


0.54 


0.15 


2 


0.87 


0.35 


0.43 


0.25 


3 


0.68 


"0.27 


0.34 


0.14 


4 


0.70 


0.38 


0.25 


0.21 


5 


0.86 


0.52 


0.25 


0.38 


6 


0.79 


0.48 


0.23 


0.32 


7 


0.62 


0.35 


0.21 


0.17 


8 


0.84 


0.55 


0.21 


0.40 


9 


0.86 


0.65 


0.12 


0.49 


10 


0.65 


0.50 


O.OS 


0.27 


11 


0.48 


0.36 


0.07 


0.13 


12 


0.80 


0.65 


0.07 


0.45 


13 


0.68 


0.04 


0.57 


-0.01 


14 


0.40 


0.24 


0.12 


0.07 


15 


0.12 


0.12 


-0.01 


0.005 


16 


0.83 


0.81 


-0.06 


0.5S 


17 


0.43 


0.45 


-0.06 


0.15 


t 18 


0.73 


0.81 


-0.15 


0.52 


19 


: 0.04 


0.04 


-0.004 


0.000 



S0|| AH, M gj-goj otH # i^l(No. 1 ~ 1 2)^ °t2*l- gj-a ^ « ^A|^AH, 7)|c|-7|-Y^& 

APM^# 7W2 XM. Apl^zi^oi xU oj ai( 4 )o||aH q ^*| (= o.9 a - b)7h 0.045 o|## mM] No . 



£E&, £^t#0|| Ni m i&^KNo. 1 ~5, 7-9, 11-12)^ ES^ EE& 

o| g, s 6 s| No. 3 Si 7 e SSoil 7^M^i t^i^S ^I^U, o|go]|^ k|^*K^W Bl^) o|| ; No. 

6/ No. 12 ^ sE/o|go]| 7^M^| UttS^S o|S/SEo|| ^s|-E|iM,i-^£°t# n|^*h of| ; No. 10 § S 

a|°lo|| DHH-Bjs £|^i^i# s|^&oi| ; No. 11 e sSoil Al MB||o|a S-^i^# ^I^ZL, o|go]| 7^M^ 

t^S^tS H|^*h 01|O|^| °>, £ OTj # oh^^i $j°HS Ap|yjZ|AH # 7^|1 alooj ghogAH 



S 6 2| No.1 SI No. 11 § o|gs| £°to|| 7^M^S oi|o|A-|°}, Ap| ai (6)# d}^X| °>o^ *|| 2 2| 

E^a1|0||A| §5^ X| S [A|(4) Si (5)]» Hfl^Oll, Ah7|^Z|^i g^^js 2,^^. 



o|o|| b|sH, £ ^§21 SZjf °Jf^| gfe £5N|(No. 13-19)^ HY Ap|yjz|AH 0 | ^IHo^ Si^. 

oil* #°1, No. 13 B *}^?lo\\ ^ A l^*l gS£S"*lS, tH| o|^^h h|^ ums^ah° 2# ^ Bl^h. D ^ 

no. 14 ^ is(?^t?« m^s^si i^oi #7| Ai( 6 )# ef^shxi °>7| mi son, a-^^si *is7h Hit ai 

(5)# em^l 8U, 7|mem°| S-a^e 2# ^ fl"}. No. 15 i sal Soil ^7W|# g^l SPM^I £&IY 
7H|7h gp| uncoil 7|q|e}^2| ^a^e ^ SKh 



&B, NO. 16 e SEJSSI gJ-A^Ol b|^&a£S| OIIS, 7|CH°}^S| Ah7|^Z|^# £ # - g^. No . 17 ° 

^ ^B2£ ^AH^a|^#s||o||s, sajasi gW#o| d|£# §£7F £|7| allsoil 7imems| Ap|y^# °d# 

4 s NO. 18 e S°10|| b|S|-Oj 0|SS| gi-A^O| a 01|S, ApiyjZjAHOl A-|§^i olC|-. 



sp|s| aja|o|| Bhgoil SSs|^ 3S = a| q|3ho| uHai^ j sstas,^, 7fi^ SI #^°S 

t^o|cK 



^A|o|| 6 : 3.g-— a| £g-*l|o||A|o| l||ai^ i £Sta^, ^hg^ SI £S^s| S7|- 



M ^A|0i|O||A^ HMSBISI 5hX|^a|7h ^A|£ 7|&2| Sa|ojO|| ^ B t o| £ a # Ei^l, ^ ^|£| bhrtint 
# AJ A | & A^^O^ 0=|EH W,M m @ 7^«cK 



S7|0^i^^HhO¥^l 0.8mm, *^?1 Zn Y^20g/m')# St^SAi A^-gu^i, ^^m|^E^Ai S | 

A^l r A^2§ EC 2000(Si Y*,^ 50mg/m')j oil 2|th HMsa|°| S|-X|*jaJ» ^«cK n sa|°io|| ^iisSAi 7^ 
YM^(10%) S s 8 o|| 7|aH£ i^^Y r ^|o|^^x|, ^hjnxii §y g,i-s^i|(EB|=B|ojA^ = n | ^4 ^^o|^#Aj a | 

7^# 8 : 2 2| i^bli^ A^§j , Ziali goo|| oJQM Ni (^ 7 ^| 1/flIli i 15~20,«m)» ^ 

ii^l-Oi ^|E n 4§ ^, ±", ?j^^|-HSMi S 8 2| No. 23 2| A gA|7CH(120x150mm)» ^|Ai-*i-(Ha|CHi^ 

^ A l°ll ^7 1 EiS ^, aa|o|°| Ma|o||^E|| S7|| ^x|# ii^-m zl * ^Y S TJ^I-hsah s 8 

-I No. 1 ~22 2| Z| gA|^(120Xl50mm)» ^Kaa|0|i^ 5ig). 0p|O||Ai ^Si^| i^Y^I^ 

o|ni, aa|o|E^| i^Y^I^ 1/an o|cK No. 21 e SBiS Ni » §7F^x| 01|o|cK 

0|^ ^0| ^ ^OiAj Z| gA|X||0l| ^ ^A|01| 1 2| HhrtAj nj i£j AH # 0^#Ei AJ A | 0 ^| 3 ^ 

^ L^XI^AH gj LH§AH # @7M^<ch LHAI^ j SI 7hg^0|| L\\t>W 0|^°| 7|^°S S7^« 



[ L H ^! ] 



z| gA|x1|# 0 1 §5|-Ol JIS-Z-2371 0|| fl§ £ |o1 S^YYA|S# 72 Ml} Et^ 120 A|7j UMW, y A 34 
A l7jo||A| SSY^I i^oil £|2j.o|Aj-Y-(^-x-#w)s| el^!M# ^S5!-^K o|sj-lj-o| £|^!-o|ai-y°| 

Ssj#o| 10% o|s|-°| r Y SJ-Soilj *hcK 
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[7^(H="2| ^)] 



SMM\m 50 X50mm ^ JIS K 5400 0|| fl§iE|Oi Si^ A| §ol| ^^S(0T ^tj)A|S# *[ 

^ ^SY^I HSH(crack)# b|t|2^iHA^(HH#e 25 n«)°iiL o| (crack)£| ^» =S&ch a^|^| 

^ 3mm # A|ot#0|| ^ sfe ZJ 0 .1mm 0|#°| 10 A|oWW°| H="^2| S^A|# r^aH 
5mm » 40mm 




x : ^B|2i^(S7^^|Ai £^2| ^a|7U 7H 0|M) 



¥o\*\ m^t 5£qo\\ 



3. 8 
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I soil °|§H o\*W ^o| ji^m ^ Si^h z| gA|x^ 3aM£°4§ 

^A|*h no. 1 -22 oil qisHAH^ lHxi^ah gj L[| gAH # 7W ^ o,^ # ^o| S - sM(so||^ 7\nm\ 

£ ^S2| SZd# E^Ke £S*|(No. 2-5, 7-14, 16-17, 21-23)^ l||aiaH ; i^ej^AH 7kg^0| 
^^^CK ^§|, £^|g la^7i| 7^1 ^ 0|^A|ohM|0|E7l| 7hJHAH» Eh^o 

^ A r S& £#*||(No. 8, 9)011 bl^Oi, Ap| J|ah 0 | qj- ^ sicK ee&, ^Si^loil 3EN£ D 4§ ^ 

A|& i&^KNo. 23 # «!« 4^1 4H£S ?icK zLEiJL, No. 8 & 7^|^ la^Til 

7kn*1|» E _^A^(§7h^ 5.5 ^%)^ AJ A | & Oj|0|X|°}, 3EM£ D 4§ 4iA|^X| p>ohE. ^ 

Si o| □||^^&H|AjAj[ g ^ = A|S L||AIAH A | S(12 o A|#)0||A|°| £|^ 0 |A^°| oj AH 1 % □ !□}]# 

um\ °\m st°\t[jL aicKsoii i_hEmx| °>^). 

nan, es^ seh Ni m ^m^mNo. 21 # aisi&^i z.®m)z es^£ ^s^k 

0|0|| uh^Oi, £ ^S2| S?j§ °}^^A| £*h*||(No. 1, 6, 15, 18- 20)^ 0|^°| #^a|^# 7^. 

^y, no. 1 e &m\m M^m\ o\\o\°\, ^m&o\ sso^h 

NO. 6 ^ ^A|S| ot 0 | AH^ o||0|tt|, Si 7 r g^o| x-l^cK 

NO. 15, 18 SJ 19 0|^A|om|0|E7i| 7^X1|0|| q\t[0\ Qfla^l 7kn*1|°| *^b|#0| 0|^A|oN|0|E7i| 

7M°| *^b|#0| Sjch) 0=11 0 1 □=! , 0| # H^l ^7h 3>i, 7kg^0| gO^h ^§| , 1^51*1 7^|°| *^ 

H|#0| DH^ae NO. 19 t 0|^A|oNO|E7i| 7W|°| *j7M 2|&7^ S>^ gg^BU, H=H 

NO. 20 ^ MEjO||iE|| S71| ^A|# OIIS, MHg SI £^^^AH 0 | X\Z[&C± m 



£ ^SS| 0|A^ ^o| ^AH E |oi Si°H^, SAh7|7| Y*H<>|| S| l|AH(ah- ah*j #0 || 

£ ^fls| *jx r 7|7| ; a*h SAp|7| YAHS i&^l *Ms\ S£4^§ ^^l^ ^(Apiy^j^ 

^^fi 2xp|7| YaHS ^ Si^ . ^"S2| £^lt CD, LD, DVD, CD-ROM, CD-RAM, PDP, 

LCD #2| SM7|^^o^ ; Ei^y a^Ei(personal computer), ?F uH bd 1 7H| o| (car navigator), ?[AV (car AV) #2| *j 

S^^N (projector), E jBl|d| S! H |c|o, 71|°j7|#o| AV7 | 7 | . a/p^ ±£^E^°| ^A\7\ 
7| ; 0||CHa ^fiP|#°| SS^7H^, 7HH^ A^°P|, ^KH^, Zt# S^PPI Y^Oll 0|g#^ &l Ch 



7|^( £ ^)o| S a|njo|| ^aloil^EilsTii Ma|#Bj|S7i| #^7i| , Aja^^i -x| sj o|#°| s^ee^ a 
ah^ - X |^ o|=cHx|^ m| 0 |^x|o|| *A ! jS7hAH|7h^ £ | nij EE&Sao]| fl3|;HJ|, £f!o SBi, SJ-Sahi ^0| 

S7^|CH ^AH £ | - ^g^oho^ K|^£|^ AHAh7|7| i&*l|0|| °ICHAi, 

^GHi ZL *^SO|| a^| g > ^£et^7H|(Y/<m)S^S| £7||0|| IL[E.[ ct% M°sL SSHA|^ *^^(X^^ 

Y)°^ ^at^oii S7N^ ^j\^m\m =m*tJL, 

(X-3) X (Y-0.5) >15 (1) 



^7| £j Hhrt^ntol K|^^ £^fc 3 gA|X|j^.Aj A^| # ^ o| oj o | o | o| ^| j^\ A ^a\ 

T1AfihgA|XH^A| Ap| E Q|o| K|^H|CH SiA| St^^ieS A^&HflSl °JB|°| f| *| TK>l|A|o| a E T1 B fit°| 
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o| AT1(=T1B-T1A)^2.6°C o|^o^ 1^*}°^. Sfe gJ-S^ol ^£1- *up|7| Y*N§ E^1(l^« 



§7f 2 : 

7|nho| salmon §a|^|^E||57i| Ma|SB||n|7i| ^±j% =^x|, ^a|^7i| =^x| o|#°| ^fh ee^ E1££ 

0|=C^X|^ u|| olr^Xl OH ^S7hX||7h £E&S£0|| ^7^1, £ES^ SB^ ^S^l #0| *]7|-£l 



Ap| bhrt^^ ^o]^ =L *^ElO|| a^| ^£^^l(Y A m)ahS| ^no\\ ^ ^ §§HA|^ &^ ( x^af 

^pi a-afE^oii §7^1^ ^k^imm TgtfcL, 

(X - 3) X (Y - 0.5) >15 



^pi a-as^toi k|^^ £Eg-*ii^ oi# ioo°c^ j[w%m tmsi »sn*!(si-3- 4.5-1 5.4^)21 k^&m 

#01 a|(2)» urn ^ a-a^oi fjA-ppi 



a X b >0.42 (2) 

Eh a : SEloil ^3£^o| n|^£ S*P1|°| *H£|Aj sj-g-gj-A^ 
b : o|S(»E)o|| ^Si^o| n|^£ i*p1|°| ^£1^ 

S?S3 : 

*1| 2SM SiC^AH, 

A^| ^£^01 H|^£ £E^|°| 5H£|Aj 

a >0.65 b >0.65 » EWh^ 5°^ s|£ 2*PPI Y*H§ 

S?9 4: 

*1| 2*^| aiojA-1, 

Ap| y-rt E q| 0 | H|^£ £*P1|# 100°C^ 7hS?i IH°| ^£|Aj h|.xj. 4 . 5-15.4/^1 Jl|-g-«0||Ai2| ^&A[^°\ £| ^ 
X| A2f S|4:*l Bfif2| *KA-B)7h 0.35 0|^°l *jApp| YXHg i*P1| 

S?9 5: 
S?9 6: 

aii is-a^ *ii 2S011 si (hah, 

Ap| ^i^Oll *^fE|^ ^ g7M - 3 l,^^o| Al # n^fe *1Xpp| YAH-g i*P1| 

4 <X < 15 (3) 



S?9 7 : 

X1| 1&££^ X1| 2H-0II alCHAH, 

a^| @J-«£°t°| ^I(Y)^ Y>1 /an » EWH5 3Ap|7| YAHg i&A-ll 



§7i 8 : 
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*\\ lS"£Efe *1| 2H-0II <&0\M, £PI H jaE D ^l ^S^WI^ ^ 5~100nm°! £Ap|7| Y*H§ 

S7i 9 : 

*n is- ^ *\\ 2H-0II aiojAi, 

§7f 10 : 
§7IM1 : 
*ll 2SOII <&o\M, 

m 7{ #<x^o\ E ^*||o| ^ £ |Aj dhA^e ^ ±i(4)S! ±J(5)» eWfe Y^S i&*1| 

b <0.9(a - 0.05) (4) 

(a - 0.05) x(b - 0.05) >0.08 (5) 

a : SEoil a-g£°to| s.S-*l|s| ^jsi-t! 

b : o|E(*E)o|| gj-S£°to| £S-*||s| *h£|a1 2|£-gJ-A^ 



S^PSh 12 : 

7|nh°| aa|So]| ^a|o||iE||3 7|| ^a|, Ma|#Bll5!^l M^l ^I^Tfl =^x| g! o|#°| gf *1^£J 

oi^ch^i^ mioi^^A|c»i =?-&s\jl, se-gaoii ^7^1, sj-§*ii #01 s^i-^i 

o] ^=1^ a-asstss S^7|7| Y*H§ ±QM\o\\ SiO^AH, 



(X - 3) X (Y - 0.5) >3 (6) 

OPI^A^ Hhrt E Q| 0 | JL\^^ £&^| ^ ^ gA|XH^AH M 7 | c^lf A^§*h [[|| S| °J S | ° | ^ x| T2^|Ai°| £ £ 

T2A2J- o A|XH j^A-j £°t0| 7 1 0g A^th ttHB| °J°|°| o| ^| T20] | ^ o| g £ T2BS^I Af- AT2(= T2B- 

T2A)7h 0.5°C 0|^o^ £ | - ^ # ^ajo^ °\ Ap|Ly^AHo| S^7|7| Y*MS 



S7t 13 : 

*1I 12*^1 flow, 

4 <X < 15 (7) 

# <tt^f>[^ AHAp|7| 
§7i 14 : 

*n 12*^1 ai<HAH, 

a^| gj-asetsl ^7H|(Y)^ Y > 1^11 • S.^shc Y*H§ e.^H 
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§^9 15 : 

*1I 12H-0II al<HAH, 

Ap| **H*\JW\2\ g^°>3^ 5~100nm°! *jApp| Y*H§ 



: 

*1I 12H-01I <&o\M, 

M7\ *AH§7WI^ ?IYM^ £App| Y*H§ 



: 

xn i*k L^xi ami 49, *ii 11 9 lhxi xii 16H- s oi^ ^m°i g-on 



: 

*n 179011 alow, 

Ap| b |*|^AH^;q- ^a|0||^E||5 7i| Y*l°! 2App| Y*H§£9"*II. 



S?f 19 : 

x|| m lHx| xh| 49, x|| 119 lH*| x|| 169 # oi^ sms| 
^9£PI*I90| 100S2 0|S|-# ££!^o| ^9£!*Pp| Y*H§ 



S^9 20 : 

*\\ 19 lHa| xi| 49, XII 119 lHx| xi| 169 § ojj= sms| tHHI Slow, 
Ap| H jg£^ m^ m SAP p| Y*MS 

S^9 21 : 

*1I 20 9&1I Si^W, *p| Si ah ah gal (filler)^ Ni °! 3App|Y*H§ £S"*II 
S^9 22 : 

xi| 19 l\\x\ xi| 49, *l| 119 lH*| *l| 169 § oj^ sms| shon #o\M, 

M7\ ^Si^op|o|| 3BME D 4o| h|^£|h^ q^M {mm ^) oj mx|^(»f|iKl4)o| £op:|^ ExpM y 



S^9 23 : 

xi| 1 *h lHx| xi| 49, *1l 119 m*| xi| 169 S Oi 1 ^ sms| 9oi| Sl<H*l, 

a^| 7 |n h ° HM^a|(Cr-free)H| ^x| (y±ti)Ap| s\jl, £PI ^§*1| (Rit^j)* 9^^ £App| 



S^9 24 : 
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*il 23 H-cHI SiojAH, Ho w £D 4H gEH(fiiier)» tffKlOl o| af3i^£| 2/OT o|#°] £App| 



*il 23*^1 alow, £PI 3§ = b| ^x|^a|£j 7|Hho| SE j^o|| jis-k-5400oi| Si^ iJ^ra 

H A IS^I 2i^Ai°| ^(crack)^ bA o\t>\m em^l-i^ & Y*H§ 

S^lf 26 : 

*il 23*^1 aicHAH, Ap| a§H£| ^|^a|£| 7|nh°| S a|ejo|| JlS-Z-237ioi| flSHM Si^ 

°A|§ L^^A|S(M7Kn*«lit,lt»«141xt^)(72 A|^})0|| °lOfAf°| S?J^0|^Y2| 10% o|sh» S 

§7t 27 : 

*il 23*^1 aicHAH, ^g£ D 4 m\ ^a| aa|(H£^o| JIS-Z-2371 o\\ ^%s\o\ Si^ 

a|S lHaiah A |S(i20 a|^)o|| si^°| 2j^o|^Y2| 33 #e 10% o|^» em^fe SApplY^S i&Al| 



S^lf 28 : 



E&a1| 



S7f 29 
§7S 30 
S^If 31 
S^tf 32 
S^tf 33 
S^tf 34 
S^Ptf 35 
S^Ptf 36 
S^tf 37 
S^Ptf 38 
§7t 39 
§7t 40 

gZfoil SAppM 



0| SApp| ZL fiJW2| UY^ *ll IS" 4S-, *l| 11 if- L||*| X1| 16lf § 

y\y\ y*H§ - ^ SAppi Y#(«*«&si5.s). 



S7f 41 : 
§7S42 : 



£S 1 
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b d b d b o © o ^ 
qxe 



- 53 - 




- 54 - 



S S ° CT £3 

d odd d 

(QO'O-q)x(SO-O-K) = 

... br-t a 



o go ; 
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£S 14 
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